


And Hail, also, to her five gallant fliers who "ferried" the 
Hornet-powered Lockheed 14 from California to Poland . . . 
the first transoceanic delivery flight in aviation history! 
Another first for Pratt & Whitney engines. 
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UNITED AIRCRAFT CORPORATION 
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RADIO EQUIPMENT 


W’S TRANSPORT PLANES 


; BI-.N’ DIX R ADIO J The modern long-range transport planes are bringing with them new requirements for adequate, 

4 > *mish d ion i to up-to-date radio facilities. Faster, more frequent schedules, longer passenger lists, mounting 

avia non mousiiY mail and express loads, all are reflected in the expanding communication needs of the new 


Bcndix Radio engineers have anticipated these needs svith the development of complete air- 
craft radio installations for the transport planes of tomorrow, incorporating such features as 
centralized controls, high and low frequency transmissions and full remote operation. 

A bulletin describing Bcndix Aircraft Radio Equipment is available and will be sent to 
interested persons upon request. Address all inquiries to 9th & Kearny Streets, N. E„ 
Washington, D. C. 






Again STINSON RELIANT leads in popularity 



STINSON AIRCRAFT CORPORATION 

DIVISION AVIATION MANUFACTURING CORPORATION 

WAYNE (Detroit Suburb) MICHIGAN, U. S. A. 
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Two squadrons of these GRUMMAN F3F-2's are now in 
service with the United States Marine Corps. 

GRUMMAN AIRCRAFT ENGINEERING CORPORATION 

Bethpage Long Island New York 




T HE thoroughness of Parks training amazes visitors. Much more than 
"just a place to learn to fly," Parks Air College gives you a complete, 
well rounded, education in every phase of aviation theory, practice 
and technique. 

The remarkable placement record of Parks graduates is the result of the 
thorough, practical training provided and the high standards of perform- 
ance maintained in four major courses: PROFESSIONAL FLIGHT AND 

EXECUTIVE COURSE — AVIATION OPERATIONS AND EXECUTIVE 
COURSE — MAINTENANCE ENGINEERING COURSE — AERONAUTI- 
CAL ENGINEERING COURSE. 

Students Operate Air Transport Line — 

Students in the Professional Flight and Executive 
Course and Aviation Operations and Executive 
Course actually operate a scheduled air transport 
line as part of their training at Parks. Flights are made 
by day, by night, and by instrument, between Parks 
Airport and Indianapolis. All regular airline positions 
are assigned to class members, each student holding 
each position during the project. Every Professional 
Flight and Executive student serves as First Flight 
Officer on three trips — by day, by night, and by 

So, when you enter one of the two Schools that pro- 
vide training in Airline Operations you not only learn 
about airline operations — you actually participate 
in them. The unposed pictures at the left show some of 
the activities in this training project. They illustrate 
what is meant by practical training at Parks. 

You Get Practical Training 
in Each Course at Parks 

Whether you enter for Professional Flight — Aviation Operations 
— Maintenance Engineering or Aeronautical Engineering, you 
have the advantage of practical training. A wealth of equipment 
—$2,299.00 worth for each of the 280 students in ' ' 

this possible. ^Training that is practical and 

t of graduates. All of them during th 


PARKS AIR COLLEGE 

East St. Louis, Illinois Section AV-7 

•e details of Parks four major courses 

- Ago. 
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TEXACO! 



The Lockheeds of Continental Air 
Lines are "up in the air," even 
when they are on the ground. 

Flying not merely across the 
Continental Divide, but parallel to 
it, these ships take off from air- 
ports situated at 4,000 to 7,000 ft. 
above sea-level. 

Operating at these mountain 
elevations is a real test of fuels and 
lubricants. Knowing this,Continen- 
tal Air Lines chose TEXACO 100% 
. . . both gasoline and engine oil. 

Trained aviation engineers are 
available for the selection and 
application of Texaco Aviation 
Products. Prompt deliveries assur- 
ed from 2108 warehouse plants 
throughout the United States. The 
Texas Company, Aviation Division, 
135 East 42nd St., New York City. 


Continental Air Lines fly through skies that 
average 74% brilliant sunshine ... highest 
nuai average of any route in the U. S., forn 


TEXACO 


Continental Divide... 


ICOIVniNEINTAL AIR LINES 



Fuels & Lubricants 





BY THE DEVELOPMENT Of 2 NEW 
TOOLS FOR SPECIAL TYPES OF/OBS 


BLACK & DECKER 


Nature located things 
making aluminum in 


badly lor 
America 



rivers run steep, to where we 
must build dams, reservoirs 
and powerhouses, far from in- 
dustrial centers, where there 
is little demand for power. 

Molten Aluminum pouring 
slowly, pound by pound, from 
a reduction pot at Massena, 
New York, may already have 
journeyed 5,000 miles to begin 
the stages of alloying and form- 
ing into useful shapes. All this 
transportation is necessary to 
make Aluminum economically. 

Today capacity is being in- 
creased to care for expanding 
needs of many industries, avia- 


tion for one. The investment 
needed per ton produced is 
many times greater for Alumi- 
num than for other metals. 
Yet in spite of this, the price 
of Aluminum is low. ALUMI- 
NUM Company of America, 
2782 Gulf Bldg., Pittsburgh, Pa. 


Arkansas and Dutch Guiana 
fl are more important than 
you might guess to the aircraft 
industry. That is because some 
of the ore for Aluminum pro- 
duced in America is mined in 
Arkansas and some in Dutch 
Guiana. Both sources are dis- 
tant from cheap electric power. 


These distances condition the 
cost of Aluminum Alloys used 
for aircraft structures. 

Aluminum ore from widely 
separated localities must first 
be refined. To do this, carloads 
of it must be brought to the 
place where other necessary 
materials are convenient. From 
the refining comes alumina (a 
whitish, powdery oxide of 
Aluminum), still a long way 
from being metal. 

To get metal from this pow- 
der requires enormous amounts 
of cheap electricity. Again 
carloads travel, to where great 
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*f T 4 ENGINE BOAT IN - x' v ‘ x "’ 

•••designed for th e 


L/onsolidateds years of experience in long- 
range boat building are culminated by this 24 passenger 
luxury sleeper. In its unique design, extraordinary pay- 
load capacity is combined with greater speed, low 
operating cost and an all-around dependability. 


CONS OH DATED 

AIIUKAFT CO HIM) It AT I OI\l 

San Dirgn- • • EST. 1925 



From the Skyways 
of the World 


» The week of June 6th was a busy 
one on the West Coast, what with test 
flights in the oiling on both the Boeing 
314 and the Douglas DC-4. Our West 
Coast editor had to do what he could 
to be in two or three places at once, 
places that were as much as 1200 miles 
. What follows in this depart- 


t this 


» We’re awfdll- 

have had : 


is logbook. 
II be found 




Three of Uncle 


Sound in a rowboat pushed by a 
hp. outboard that stalled every 
minutes, and almost stranded us i 
out in the middle of nowhere. 


Edmonds for lunch. ’Twas Sunday 
and the only lunch stand in town was 
presided over by a lone lovely little 


What's In This I 


i de- 


a lovely tan ai 
while watching the races at Oakland, 
the Boeing Atlantic Clipper tests for 
five days on Puget Sound, and the 
Douglas DC-4 test hop at Santa 


•tesy extended to us by th 



lady who was SO worried about the 
Clipper and SO interested in aviation, 
when she learned we were from the 
Clipper expedition. She was only the 
proprietor’s daughter but she did 
alright by us. Then there was the 

Mansfield took the news men to the 
DeLuxe Hamburger for lunch between 
Clipper tests, and to speed the service 
he told the help we were the Clipper 
crew. So all the patrons made a rush 
for autographs on napkins. 

» Berger Anderson, chief weights 
engineer for Boeing, is passing out the 
cigars — because of the weight of his 
baby. The baby, Boeing's 314, came 
through her official weigh-in to show 
an actual weight that was within fifty 
pounds of the design figure and, Be- 
lieve it or Not!, was fifty pounds 
under the design weight. Anderson 
is bearing up under the congratulations 
with becoming modesty. 

to the list of modern mir- 
: DC-4 first flight. It was an- 
that she would fly on June 
I promptly at 4:45 June 7th 
v. Most dramatic first hop 
:ver witnessed — partially be- 


kc-off at 


[ of th 


l the 


way, for picture purposes. Members 
of the first flight crew: Carl Cover, 
Douglas vice-president in charge of 
Sales; John Cable. Douglas chief test 
pilot, co-pilot; Al Reed, flight engi- 
neer ; Jack Grant, chief mechanic, and 
Sam Beer, chief electrician. 





Highest quality ever offered . . . sold at leading 
airports displaying this new sign . . . backed by 
the oil industry’s leader. 


• A background linked with the whole 
history of the aviation industry . . . prod- 
ucts tested in use by countless pilots for 
record-breaking flights and every-day, 
heavy-duty service . . . this combination 
makes possible the introduction of a line 
which merits the name Esso. Never before 
were aviators offered such high quality as 
is now found at airports displaying the 
red, white and blue, winged Esso sign. 


Mew-! Hette/i! 

HIGHER VISCOSITY INDEX insures lubri- 


AVIATION Oil 



extremes of temperature. Greater film 
strength increases cylinder and piston 
life. Approved by leading engine builders. 


» So many folks were interested in 
the DC-4 test that the Douglas fac- 
tory phone system was thrown out of 
commission. The plant has a phone 
system equivalent to that of a town 
of ten thousand population, but ac- 
cording to A. M. Rochlen the calls 
piled up until the fuses blew. To cure 
the phone load they hired six extra 
operators, most of whom spent their 
time telling people when the DC-4 
would fly. 

» Crowds on the Clover Field 
airport became almost unmanageable. 
They lined every foot of the field 
boundary. It was probably the most 
publicly staged of all first flights to 
date. But then you can’t hide a thirty 
three ton airplane away in a comer. 
Eddie Allen was able to taxi the 
Boeing Clipper way out in Puget 
Sound away from the madding 
crowds, and even pretty well away 
from the fleet of yachts and pleasure 
boats that hung on his flanks, before he 
put the 314 up on the step, but Carl 
Cover had to do his stuff with the DC-4 
right in front of a highly critical 
audience. There were almost as many 
camera lenses trained on the scene as 
there were human optics. The Santa 
Monica police had loud speakers 
mounted on their cars to help direct 
the crowds and to head off potential 

» We thought the most dangerous 
part of the DC-4 tests were the high 
step ladders that the crew had to climb 
to get in the cabin and cockpit. Per- 
haps the cabin door is only ten feet 
above the ground, but it looked like 
twenty or thirty. 


» The DC-4 took off with a gross 
weight of S3, 000 lb., compared with 
her bare weight of 43,000 lb. Test 
equipment alone weighed 8,500 lb. 
What an airplane! It requires four 
and a half tons of instruments and 
gadgets just to find out what is hap- 
pening aboard! But what was hap- 
pening looked plenty good to us. 
After she was off Cover brought the 
DC-4 back over the field with her 
wheels tucked in and she was a pretty 
sight. We'd say truly majestic. She 
circled Santa Monica and Los Angeles 
several times, convoyed by a huge fleet 
of DC-3s, Boeing 247’s, Army bomb- 
ers, etc. Most of the convoy planes 
carried convoys of photographers re- 
cording the occasion for posterity. 
Then Maj. Cover made a landing at 
Los Angeles Airport, where the ship 
will be based for tests. First time 
down he didn't touch the brakes and 



took off again immediately. Next 
landing he slapped on the brakes and 
stopped p.d.q., which means short in 
any language. Then he made a Like- 

landings at Los Angeles Airport the 

produced an extension ladder, and they 
all climbed safely down and went home 


» An interesting point on the 


after seeing her on the runway, is that 
her flaps are a combination of full 
trailing edge type on the wing panels, 
and split flaps across the center sec- 
tion. Looks like a logical set-up, and 
we suppose the wing trailing edge flaps 

Though the way she took off at Los 
Angeles Airport indicates that no one 
need worry too much about developing 
super airports for big planes yet 
awhile. It’s our guess that the DC-4 
could get in and out of many a cow- 
pasture and potato patch if occasion 

» One of those things which “just 
can’t happen" — a collision between an 
automobile and an airplane, resulted 
in a judgment of $25,000 for Ray Pig- 
net, pilot, against Weldon Van 
Gundy, asserted driver of the automo- 
bile which collided with Pignet’s plane 
on the runaway of Clover Field air- 
port, Santa Monica, Jan. 19, 1937, 
just as Pignet was landing. An addi- 
tional $2,350 was awarded to the Pa- 
cific Flying Service for damages to 
the plane caused by the automobile. 
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WHEELS DOWN-- THEN 

JlGSulitUf, OmfUijct! 

Once the wheels are down. Landing Impact becomes the prime concern 
. . . that the ship may be set down with minimum impact. There is no finer 
tribute to a pilot's skill and a plane's equipment than the perfect shock- 
less landing— no perceptible impact— no rebound. 

Bendix Pneudraulic Shock Struts play the important part in this phase 
of landing. By virtue of distinctive design features, they permit shockless 
landing in the three-point, level or any intermediate attitude, with full load 
or nearly empty. Energy developed by the high vertical velocities, some- 
times necessitated in emergency landings, is absorbed with maximum 
efficiency. Continuous laboratory' drop-testing" enables Bendix engineers 
to attain and maintain the most desirable balance of shock-absorbing 
characteristics between normal and emergency operating conditions. 

We earnestly urge you to accord us the privilege of studying your 
landing-gear problems and advising you. 

BENDIX PRODUCTS CORPORATION 

AIRPLANE WHEEL AND BRAKE DIVISION - SOUTH BEND, INDIANA 


BENDIX 

AIRPLANE WHEELS • BRAKES • PILOT SEATS • PNEUDRAULIC SHOCK STRUTS 


AVIATION 



» News dispatches tell us that As- 
pretto, the picturesque port in the 
island of Corsica is now being de- 
veloped into a powerful seaplane base. 
If we have been keeping count cor- 
rectly this means that there is now 
only one island in the Mediterranean 
which has not been fortified and made 



into some kind of a military base. 
However, work is expected to start on 
that last island as soon as enough mud 
can be dredged up to bring it above 
water at high tide. 

» Each day's news brings further 
evidence that war preparations con- 
tinue at top speed in all European 
nations, in spite of the published pre- 
dictions of foreign affairs experts that 
there will be no war for years. We 
hope that this country will continue 
to build up its own defenses, — and 
we'd suggest for adoption as our na- 
tional slogan the one made famous by 
A1 Capone — “We don't want no 
trouble.” 

» “Airport protects acted upon — 
The following W.P.A. airport and air- 


marking projects were acted upon: 
Brewton, Ala., — Jurisdiction was 
waived on a supplemental project call- 
ing for $3,387 Federal funds for the 
construction of a golf course at the 
municipal airport ." — Air Commerce 
Bulletin. 

There is a really useful W.P.A. 
project as there's nothing which seems 
to provide the boys with more good 
clean fun around an airport than a 
golf course. In the late 1920’s a golf 
course was built adjacent to the old 
Curtiss Field, now Roosevelt Field, on 
Long Island. The course was in the 
direction of the prevailing wind and 
was at the end of the short runway, 
so. unfortunately for the smooth back- 
swing of the members most of the 
take-offs were right over their heads 
at an altitude of seven feet. Nearly 
all of the crack-ups, of which there 
were many in those days, ended up 
on the course, generally messing up a 
putting green or a bit of shrubbery. 
Also the parachute instructor had a 
standing bet as to how many of his 
students he could land on the course 
during his Sunday exhibition of group 
jumping. 

Finally, one day a flying student 
busted up his just-purchased. $150. 
hundred - and - second - hand “Jenny” 
spang in the middle of the course. 
The irate manager of the country club 
rushed over to the county seat and 
obtained a court order restraining any- 
one from removing said wrecked air- 


plane until the damage was paid for. 
He waved this order under the noses 
of the Field officials, causing much 
amusement, as he did not know that 
the disgusted student had walked 



across the field, sold his helmet and 
goggles, and driven away in his car. 
having decided that he wasn't cut out 
for flying after all. 

» Speaking op Jennies reminds us 
that The Intrepid Aviator was in again 
the other day, and as he was finishing 
our third cigar, remarked that he read 
where the new Navy dirigible was 
going to have a safety system of bells 
to warn against undue stress in any 
part of the structure. He was won- 
dering if something like that could 
have been the cause of the ringing in 
his ears he noticed frequently while 
flying his Jenny just before the De- 
partment of Commerce finally con- 
demned it for keeps. 

» Also, speaking of exhibition 
parachute jumpers, we have often 
overheard people in the crowds at air 
shows wondering what becomes of 
them if they survive the perils of their 
profession and decide to retire. We 
can report on one of them, — the man 
who did the jumping at Curtiss Field 
around 1926-28. Week-days he was a 
mechanic at the airplane factory and 
on week-ends he made jumps at the 
field for whatever collection could be 
obtained from the crowd. He used 
an ancient bag-pack which was tied 
to the wing with any piece of rotten 
clothes-line he could find lying around 
the hangar, and he would jump in any 
weather short of a hurricane. His 
friends used to advise a little more 
care and precaution but were never 
able to make any impression on him. 

He wandered away from that sec- 
tion after a while and later we saw 
him working in an airplane plant in 
St. Louis. Then we lost track of him 
until we found him working as a 
mechanic at a small seaplane base in 
Miami. We asked him if he was still 
making his jumps and he answered. 
“I should say not! Don’t even fly 
much any more, and I get scared pink 
whenever 1 think of the tricks I used 
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A LAW AT LAST 

The tumult and the shouting has died. The dust is 
beginning to settle again on Capitol Hill. And departing, 
the 75th Congress has left behind it at least one very 
definite footprint in the sands of time, the Civil Aero- 
nautics Act of 1938. 

Congress has done its job. It took some truly heroic 
work on the part of the industry to fan the sparks and 
keep the flame of interest alive in congressional minds 
that were swamped with wages-and-hours and re- 
organization problems (and were already thinking ahead 
toward November elections). Finally, however, the bills 
were passed, reconciled in conference, approved and 
sent to the White House for signature. 

The next move is the President’s. As we write, no 
announcement of appointments to the Authority has 
been forthcoming, although something may pop at any 
minute. We can only repeat the pious hope expressed 
so often before in these pages, that some consideration 
be given to the aeronautical competence of the men 
selected to serve on the CAA. We can only remind the 
administration again that here is no spot to pay off old 
political indebtedness, nor to curry new political favor. 
How well the White House recognizes the importance 
of aviation to America will be indicated by the calibre 
of the men appointed to the key positions in the new 
Authority. 

Now, what are we, as an industry going to do about 
the new law? We asked for it,— now we’ve got it and 

We believe that it is a good law. It undoubtedly con- 
tains rough spots that will have to be smoothed out by 
interpretation as time goes on. but fundamentally it 
provides the most solid working platform for aviation 
that we have ever had. And no industry group can 
honestly say that its problems were overlooked in the 
drafting, or that unwelcome features were crammed 
down its gullet. Certainly everyone who had anything 
to say was given ample opportunity to sound off and let 
his ideas be heard. Few bills have been drafted and 
redrafted as many times in preparation to satisfy the 
wishes of minority interests. The industry actually 
wrote its own ticket. 


Only one sensible course is open. The Civil Aero- 
nautics Act has given aviation the most powerful tool 
we have ever had for sound and rapid progress on all 
fronts. The government has gone well over half way 
in the matter and might rightfully resent any claim from 
now on that it was standing in the way of progress. 
Definitely, the ball has been passed back to this aviation 
industry, — and on its own terms, — and it is up to us to 
carry it on a long steady march down the field. But if 
we fumble it, or make many off-side plays, Lord 
help us ! Government may well be justified in snatching 
the ball away again and in imposing penalties that would 
be far from our liking. 

At the start we may not like this or that detail as it 
comes to be interpreted by the Commission. We may 
not like this or that member of the Commission. But it 
certainly makes good sense for every individual and 
company in the business to cooperate with the Authority 
to the fullest possible extent. Now that we have some 
assurance of stability, we can set to work to make defi- 
nite plans for the future. The industry has an oppor- 
tunity here that it has never had before. If we muff it 
this time we will have no one but ourselves to blame. 

PROGRESS, OR SOMETHING! 

Beyond all question of doubt, Tuesday, June 7th 
was a Red Letter Day in U.S. aviation annals. Within 
a few hours the two largest commercial aircraft yet 
built in America took to the air on maiden flights. Else- 
where in this issue will be found accounts of these out- 
standing events, and descriptions of the two machines. 

We live in a fast moving age. We pause to toss a 
pair of orchids to Douglas and to Boeing for the success 
of the two ships, but we can't pause for long. Prac- 
tically on the heels of the news reels of the first take- 
offs come announcements of much bigger ships to come, 
of a Navy project for a $3,000,000 patrol boat, an Army 
bomber of 250 foot span, not to mention a Pan Amer- 
ican specification (long since written) for a 200,000 
pound commercial craft. The population may gape at 
DC-4s and Atlantic Clippers, but we must look upon 
them not as ultimates, but only as interesting and highly 
important steps toward the normal aircraft of the world 
airways of the not-too-distant future. 
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Douglas DC-4 

Behavior oi tri-cycle gear on America's largest commercial 
land plane being watched with interest everywhere. 



plete performance figures, but it is 
safe to assume that they will come up 
to or exceed the specifications origin- 
ally drawn up. 

Not the first four engined plane by 
many years, not the largest plane in 
aviation history by many tons, the 
DC-4 may well prove to be the most 
significant commercial plane to date. 
As her smaller predecessors, the DC-1, 
DC-2, and DC-3 have quickened the 
pace and broadened the scope of world 
travel, so the DC-4 may well be ex- 
pected to open new vistas for air travel 
everywhere. Faster, safer, more eco- 
nomical transportation is the aim of 
the multitude of engineers and crafts- 
men who have combined their talents 
in the design and construction of the 
DC-4. And because the great Douglas 
organization has been founded on and 
built on, a tradition of success, the 
eyes of the aviation world are turned, 
this month, to Santa Monica. We all 
await with interest release of official 
performance figures following factory 
flight tests. 

Of greater significance than the size 
and speed of the DC-4 are the new 
{Turn to page 30) 
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By Al Knoufi 
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i. It is 


>P me if you’ve 

students — a good 
ane— I flew to the 
about twice the 
. D. of C. emerg- 


ency field 
boundary lights look very pretty at 
night, but when we arrived it was 
more deserted than a haunted house. 
There weren't even any spooks. It 
took us 30 minutes to walk to a tele- 
phone and get a taxi out to us. We 
had to let the plane stand unguarded 
in a rising wind while we attended to 
business in town. The day was chilly 
— and so was our prospect’s enthusi- 


The 

profitable without some sort of subsidy 
is comparatively new — and some will 
say crazy. But Bob Swift, my partner, 
and I have reason to believe that un- 
wise injections of government money 
have made aviation a drug addict — 
unable to support itself without arti- 
ficial stimulation. The cure won't be 
easy, but it can be done. 

One thing is certain. Until the small 


hope you go away with the desire to 
come back and that you will tell friends 
Athens is a good place to stop. 

The profit is shown in the phenom- 


had about a dozen visiting planes. 
In 1936 we had 57, and last year 
there were more than 10) ships — 
carrying about 200 pilots and passen- 


purchases did not cover the cost of 
the service, there is another more 
obscure result which we believe will 
bring our real profits. You see, we 
sell airplanes, storage, and service. 



made an impression on the town that 
is worth money to us now. They 
didn't see how we stuck it out, but 
the fact that we did gave them con- 
fidence in us and in avialion. A few 
months ago we needed $1,000 in a 
hurry— and we got it in less than four 
hours. Incidentally, we paid it back. 
Our hangar is now full of airplanes 

meet rent, light, heat, and telephone 
bills. We are now planning a larger 
hangar to meet future needs. 

socks which in the past would have 
put an operator out of business. After 
an unblemished record of 1,400 hours. 
Bob got lost due to ground fog late 
one afternoon and hit a tree when 
forced to land. Two weeks later, our 
record of more than 5,000 hours flown 
by pilots Bob had trained without any 

one of them— who had recently re- 

up, killing himself and injuring his 
passenger. Yet even the wives of our 
students accepted these misfortunes as 
though they were automobile accidents. 
Most of our students are ordinary 

aviation as a means of personal trans- 
portation. They expect to own their 
own planes eventually. In fact, for the 
past year we have made no effort to 
sell instruction except as a build-up 
for prospective purchasers — or as a 

tion of flying on the way our field is 



operated, and we need more fields like 
this to maintain the impression we 

As soon as we have more hangar 
space, several of these men will buy 
planes. Although we hope to sell them 
ourselves, we welcome any competitor 
who wants to demonstrate his ship, 
and will give him every cooperation — 
even suggesting prospects. You see 
we will get the storage and service, 
which in the long run will be more 


I T is true we don’t have any pretty 
red and green boundary lights. Maybe 
some day we can afford them — if the 
manufacturers of such equipment 
realize that there is a market other 
than the government, and adjust prices 
accordingly. Meanwhile, if you expect 
to arrive at night, phone us in advance 
— or if you are caught in the dark, 
circle town until we light our flood- 
light It is really a spotlight which 
we turn on the windsock (due north 
and upward about 60 degrees) until 
the visitor has spotted the field; then 
we turn it around toward the opposite 
corner of the field, in which position 
it floods the field with sufficient light 
to land. Since there are no fences or 
other obstructions at either end of our 
two-way field, the night landing is rea- 
sonably safe even with this limited 
equipment. 

Usually we flash the green signal 
of our traffic light on the visitor — 
signalling the letter “A"— so that he 
can positively identify the field. 

In order to be successful, we believe 
airport operation must be a full-time 
business. The operator must be on 
the job 24 hours a day so as not to 
miss any business, and must be alert 
to every source of income. Here are 
a few of the lines we have found 
worthwhile : 

Storage, sale of airplanes, sale of 
gas and oil, maintenance and repair, 
instruction, airline tickets (this isn’t 
profitable in itself, but it leads to an 
occasional charter), charter flying, 
photography, model kits and supplies, 

magazine subscriptions. 

We have not solved all our prob- 
lems, but we have something to show 
for our efforts. We haven’t all the 
facilities we would like to have, but 
we will have them as soon as we 
really need them and can pay for them. 
We aren’t getting rich, but we believe 

in every county seat, and several in 
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lows a steep helical angle so that the 
piston enjoys a high mechanical ad- 
vantage. When the pitch reaches the 
maximum operating value, the slope of 
the cam becomes flatter so that the 
mechanical advantage of the piston 
is insufficient to overcome the centrifu- 
gal twisting moments of the blades 
when the normal operating pressures 
are used. Thus, a maximum pitch limit 
is provided for the normal flight condi- 
tions. If a considerably increased 
oil pressure is supplied from some 
other source under the control of the 
pilot, the piston will overcome the 
blade twisting moment and the pitch 
will increase until the feathered set- 
ting is reached. 

The adjustment toward low pitch is 
also accomplished by oil pressure, sup- 
plementing and augmenting the cen- 
trifugal force on the blades. In this 
case, the oil is also engine oil but 
under normal pressure. This oil pres- 
sure is at all times acting on the oppo- 
site face of the propeller piston, and 
provides a "resilient member” opposing 
any tendency for a change to higher 
pitch. Whenever the constant speed 
governor valve relieves the higher oil 
pressure on the other face of the pis- 
ton, this resilient pressure, together 
with the centrifugal force on the 
blades, moves the blades toward low 

When it is desired to feather the 
blades, an auxiliary pressure supply 
system is put into operation. A typi- 
cal example of such a system is shown 
in Fig. 2. The pump is mounted be- 
tween the engine oil tank and the con- 
stant speed control, and sends oil 
under pressure through line 0, shown 
in Fig. 1, to the cut-out valve built 
into the base of the constant speed 
control. The auxiliary system shown 
in Fig. 2 allows the pump to draw its 
oil from the engine oil tank; alter- 
native installations have employed 
either a separate oil tank or used the 
hydraulic system of the airplane in 
place of engine oil and the special 

The pump very rapidly builds up 
pressure in line 0, disconnecting the 
governor from the propeller and at 
the same time opening this pump 
line to the propeller by compressing 
the spring P in the cut-off valve. This 
feathering oil pressure is transmitted 
to the rotating propeller shaft past the 
oil transfer rings C, see top view of 
Fig. 1, through port E of the distribu- 
tor valve assembly, out port F to the 
inboard side of the piston H. The 
piston moves out under this pressure, 
and forces the engine oil, on its out- 
( T urn to page 76) 
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Douglas DC-4 

Story continued from page 20 


features for operating efficiency and 
maintenance economy which have been 
incorporated throughout the design. 
Most obvious of these is the tri-cycle 
landing gear. This is expected to 
yield greater comfort for passengers 
during take-off and landing, which 
should help increase passenger traffic. 
The tri-cycle gear should also permit 
faster taxiing, cross wind landings, 
and easier field handling, which should 
reduce cost of operation. 

A hundred and one new maintenance 
ideas have been incorporated through- 
out the plane. Aerodynamically and 
structurally the DC-4 presents few 
radical features, but for the shop crews 
there are new points of interest be- 
hind every hand-hole and cowling sec- 
tion. The engines are more accessible 
and more quickly demountable. In- 
stead of sending fueling crew men 
scrambling up over the wing the fuel 
tanks are filled from the bottom by 
means of new type valves. Through- 
out the airplane the wiring, plumbing, 
and control rigging is easier to reach 
than heretofore. There is a control 
tunnel in the fuselage beneath the 
passenger cabin which is so big that 
not only one man, but several, can 
work in it simultaneously. 

The engineers have thought of 
everything and apparently have pro- 
vided for everything. Take the tele- 
phone system, for example. Not only is 
complete inter-communication among 
crew members available in flight, but, 
by plugging in a ground connection 
at terminals, passengers may talk to 
any telephone in the world. And the 
crew chief has a phone all his own 
which he uses to communicate with 
the pilot up in the cockpit to speed 
servicing. 

Structurally the DC-4 follows con- 
ventional skin-stressed design with 
semi-monocoque fuselage and multi- 
cellular wing. But one important 
refinement is the use of flush-type 
riveting on all external surfaces. 

To provide for future developments 
in high altitude flight the plane has 
been designed so that all production 


models can be pressurized to carry an 
altitude pressure equivalent to 12,000 
ft. while flying at 20,000 ft. 

Adequate control of the big plane is 
assured through use of a hydraulic 
“booster” system which multiplies the 
pilot's strength in handling rudders, 
elevators, and ailerons. The same 
hydraulic system provides safety locks 
to prevent the control surfaces from 
being damaged by wind gusts while 
the plane is at rest or taxiing. Suf- 
ficient power to operate the electrical 
accessories is assured through use of 
two independent 110 
volt power generator 
units to provide cur- 
rent for the lights, 
phones, instruments, 
radio, cooking, elec- 

Traffic promotion 
features include ar- 
rangements for han- 
dling baggage within 

that it is accessible 
in flight. Berths are 
arranged for sleeper 
service so that a seat 
is adjacent to each 
for use of the person 

for a while before 
going to bed. For 
the business man, a 
Dictaphone is avail- 
able for use en route. 

Hot and cold run- 

tap in both lava- 
tories. A private 
drawing room with 
separate dressing 
room is available as 
de luxe accommoda- 
tion. All cabin win- 
dows are double 
glass, with an air 
space between, to 

noise and elimi- 
nate frosting. The 


galley is provided with a refrigerator, 
hot food compartment, electric toaster 
and percolator, etc. The several 
baggage compartments even include 
a refrigerated room for perishable 
commodities. 

Throughout the DC-4, from the 14 
ft Hamilton-Standard Hydromatic 
propellers and 1400 hp. twin Hornet 
Pratt & Whitney engines, to the de- 
icer equipment on each of the three 
tails, there are developments which 
represent the combined effort of many 
specialists. However great the con- 
tribution that has been made by the 
engineers of the five airlines who de- 
veloped the specifications for this 
plane, and of the Douglas engineers 
who designed it to these specifications, 
the contribution to the advancement 
of aviation that has been made by 
allied and cooperating technicians de- 
serves high praise. New tires bad to 
be developed, new brake problems 
' ' ' ' struts designed, 


v instruments, r 


,• materials, r 
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Final engine adjustment before first flight 


were dropped twenty-five times with 
an impact force of 54,000 pounds. 
Tanks were subjected to vibration 
tests of 125 hours at 2,000 cycles per 
minute. More than 160 other major 
tests were made by Douglas engineers 
alone not taking into account the thou- 
sands of tests made by accessory and 
equipment manufacturers. 

No true conception of the size of 
the DC-4 is gained by quoting the 
wing span of 138 ft., or the gross 
weight of 65,000 lbs., but when one 
learns that there are 1,300,000 rivets 
used in the construction of the plane, 
and that 5,835 feet of control cable 
arc used to direct its flight, 113 flight 
and engine instruments aid the crew, 
21,000 ft, of electrical wiring; 27,000 
ft. of extruded section in the struc- 
ture, etc., one begins to get a picture 


selection of ma- 
ncers have been 
assemblies. A 



lich have been 
of its build- 
s report that 

tests. Wind 
:r the direction 
of Dr. Clark B. Millikan, cost ?25,000. 
Drop tests of the main landing gear 
wheel were repeated fifty times with 
an impact force of 120,000 pounds. 
The nosewheel and attachment gear 


of the magnitude of the project. 

When the DC-4 has met all per- 
formance requirements of the airline 
contracts under which it has been de- 
veloped to the satisfaction of Douglas 
engineers, it will be turned over to 
the airlines for a period of testing 
under service conditions. For several 
months the plane will be flown by 
United, American, TWA, Eastern, 
and Pan American. While no offi- 
cial announcement has been made it 
is reported that the Douglas Company 
is already at work on a lot of five 
DC-4s. It is to be assumed that any 
such work would be of a preliminary 
nature as some changes are to be 
anticipated in the production model 
of the DC-4, based on flight tests. 
As we contemplate the time when 
the DC-4 will ply from Coast to 
Coast with a large part of our do- 
mestic air travel loads, and will be 
seen on foreign airlines throughout the 
world, we cannot, in all modesty, 
conceive of an early end of the domi- 
nance of world air routes by American 
equipment. 

Characteristics of the DC-4 as re- 
leased by the Douglas Company are 
as follows: 


Wingspan lots It I | n 

length overall *7 ft. 7 in. 

Height overall 24 ft. 61 in. 

Dihedral 7 

Max. wing chord 25 ft, 2 to. 

Wing area • .2156 sq. ft 

Mam wheel sire 65 la. 

Nose wheel sire 44 ir. 

Main fuel tanks — 1630 gal 

Auxiliary tanks • ■ . 400 gal 

Oil capacity .120 gat 

Crew J 

Passengers . . 42 (dayplane) 

" 32 (sleeper) 

Cargo and baggage space 563_ cu. ft. 

Cargo capacity - 6.500 Ihs. 

Gross weight 65,000 lbs 

Empty weight 45.000 lbs (sleeper) 

Empty weight .. . .43,750 lbs. (dayplane) 

Useful load.... 20,000 lbs. (sleeper) 

Useful load 21,250 lbs. (dayplane) 

Engines 4 Pratt & Whitney R-2180 

" rated power 1150 h.p. each at 


” maximum power. . 1400 h.p. each 
at 2500 r.p.m. geared 2 to 1 

Wing loading 30.15 lb./sq. ft. 

Power loading 11.61 (take-off) 

Performance on four engines. 

(The plane can maintain flight on any 
two engines at 8,000 ft. altitude.) 
Max. speed. ,240 m.p.h. at 7,000 ft. altitude 
Censing speed.. 200 m.p.h. at 65 per cent 
power at 10,000 ft. altitude 
Landing speed. . . .69 m.p.h. at 65,000 lbs. 
gross weight 

Service ceiling 22,900 ft. 

Climb at sea level on take-off power 
1175 ft./min. 

Take-off distance at sea level 1180 ft. 
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Boeing 314 


Story continued from page 21 


Army bomber, the XB-15. This wing 
is notable for its high taper ratio, 
(four to one from root to tip) and 
for its symmetrical airfoil section 
varying from the NACA 0018 at the 
root to the NACA 0010 at the tip. 
This airfoil provides constant center 
of pressure, minimum profile drag 
with flaps up and high maximum lift 
with flaps down. 

Six of the 314s are now building for 
Pan American. The first, now under- 
going flight tests, will go into regular 
service late this summer, and other 
planes will follow at intervals of 
about two months. The structure of 
No. 2 is now virtually complete and 
early in July she will be wheeled out 
into the open for attachment of wing 
panels, fitting of power plants, and 
final adjustment. 

Gross weight of the 314 is 82,500 
lbs. Wing span is 152 ft., and wing 
area 2867 sq. ft. Maximum passenger 
capacity in normal operation as a day- 
plane is 74 and as nightplane 40, with 
crew of eight in each case. Range with 
40 passengers, in still air, 4.000 miles. 

The 314 is the largest plane of 
any kind ever built in America. It 
is equipped with the most powerful 
radial engines yet produced — four 
1500 horsepower two-row Wright Cy- 
clones, and is propelled by the newest 
Hamilton Standard Hydromatic (full- 
feathering) three bladed propellers of 
14 ft. diameter. It is the first pas- 
senger airliner with engines accessible 

In general design the 314 is a high 
wing monoplane flying boat with a 
single hull, hydro stabilizers for sta- 
bility on the water, and full cantilever 
surfaces throughout, including the 
sponsons. The wing and tail struc- 
tures arc internally braced, highly- 
tapered. Structurally the plane is all- 
metal, except that the trailing edge of 
the wing, and the moveable control 
surfaces, are fabric covered. The hull 


is of the semi-monocoque type, major 
truss framing being confined to lateral 
bulkheads except tor the longitudinal 
keel and bottom stringers. The wings 
are of two-spar design using heavy 
truss construction and employing 
stressed skin covering to the rear 
spar to take torsion and drag loads. 
Dural tube and sheet is the major 
structural material, although stainless 
steel fittings are freely used through- 
out the hull, and steel tubing is em- 
ployed in the engine mounts and wing 
center section. Of special interest are 
the four monocoque engine nacelles, 
which permit complete freedom of 
movement by the crew in approaching 
engine accessories, etc. Also of in- 
terest is the careful use of rugged tube 
sections in all trussing. These tubes 
in some cases are of approximately 
rectangular external form yet round 
internally, combining the structural 
advantages of the round tube with the 
assembly features of the flat sided 
tube for greater ease of riveting or 
bolting. The external alclad sheet 
material with which the .fore part 
of the wing is covered is first formed 
into a single integral piece by spot 
welding standard size sheets together. 


This sheet is then anodized tor extra 
corrosion protection and to improve 
paintability of the metal, and is ap- 
plied in one piece to the wing by 
riveting. Major production economies 
are effected by this method and the 
finished wing is smoother, as all rivet- 
ing at the sheet joints is eliminated. 

Fuel tanks are built integrally with 
the sponsons, each sponson carrying 
1500 gallons of fuel in two compart- 
ments. A single 600 gallon fuel tank 
is located back of each inboard en- 
gine in the center section. 

All controls are operated by cables. 
Following the Boeing system de- 
veloped for large aircraft, the 314 
is operated by means of manually 
operable tabs on all surfaces. For 
normal flying, stick forces amount to 
only 50 lb. If extreme control surface 
movement is necessary in emergencies, 
the tab control mechanism is ar- 
ranged to "bottom” against stops and 
the control force is transferred di- 
rectly to the control surfaces. In all 
flying done with such controls to date, 
however, there has been no case in 
which the tabs failed to handle the 
control surface. A second tab is used 
to balance each control surface. 
Static balance of rudder and elevators 
is provided by lead weights swinging 
within the tail of the hull on lever 
arms. Locks are provided at each 
control surface to prevent damage by 
wind while the plane is at rest. The 
locking pins arc provided with safety 
springs which force them out to free 
the locked surface if the lock control 
cable should break. Ailerons are of 
Frise type, with 17) degrees down 
and 22) degrees up travel. Operation 
is by cable acting on a semi-irreversi- 
ble worm gear which serves as protec- 
tion against aileron flutter. Flaps are 



of split trailing edge type, electrically 
operated to 60 degrees. 

The power installation is designed 
for minimum change time. This is 
largely accomplished through careful 
manifolding of all hydraulic lines at 
the point of engine attachment to the 
nacelle structure. Due to the roomi- 
ness of the nacelle it is possible for 
mechanics to make and break engine 
connections very quickly. As a re- 
sult of the large size of the plane, to- 
gether with the open truss structure 
of the wing, all control cables, electric 
conduits, and hydraulic lines are open 
for easy inspection and servicing at 
almost all points throughout the 
plane. The same is true of the struc- 
ture of the plane proper. 

Interior arrangements of the hull 
are well planned. Entrance may be 
made over either seawing through 
large rectangular doors into the main 
lounge in the approximate fore-and- 
aft center of the hull. This room is 
about eight feet high, twelve feet wide 
and fifteen feet long. Forward of 
this lounge are two large passenger 
compartments separated by the galley, 
men’s room and spiral stairway to the 
upper deck. Forward of this, and 
separated from the main deck by a 
water tight bulkhead, is the bow com- 
partment with seamen’s quarters, an- 
chor gear, etc. Aft of the main lounge 

rearmost of which is a private cabin 
suite. The ladies room is also aft of 
the lounge. Above the main deck is 
the flight deck, reached by the spiral 
stairway. The forward end of the 
flight deck is occupied by the control 
room, measuring 12) by 21 ft and 
having the bridge, or pilot's cockpit at 
the front, with the navigator on the 
port side and the radio operator on 
the starboard side, Back of these two 


stations is the master’s desk and chair, 
with a second chair for conferences 
with crew members. The rearmost 
station on the starboard side is oc- 
cupied by the flight engineer. With 
a flying personnel of six and two 
stewards the normal working crew is 

Aft of the control room is the 
main cargo room, which extends out 
into each wing stub. Aft of the cargo 
room are the crew's quarters, with 
luggage holds still further aft. An 
observation turret for navigation is 
located in the top deck over the cargo 
hold and may be raised to serve as a 
loading hatch. The seaman's com- 
partment forward is reached by a 
stairway from the control room, and 
it has a bow hatch for handling moor- 
ing lines and anchor gear, and a side 
hatch for crew entrance and exit 
Doorways lead from the control room 
into each wing where catwalks pro- 
vide access to the engine compart- 

The pilots have a simplified control 
board, practically all engine instru- 
ments and controls being handled by 
the flight engineer. The instrument 
installation is a story in itself. Gen- 
erous use has been made of the new 
auto-syn type instruments with dual 
indication. Thus 13 indications are 
taken from each engine for a total of 
52 engine readings from only 19 in- 
struments. Including other instru- 
ments a total of 62 readings are taken 
from 26 instruments on the flight 
engineers board. 

indicative of the complete equip- 
ment of the plane is the annunciator 
system, with 54 stations and twelve 

Test flights are in charge of Ed- 
mund T. Allen, veteran test pilot and 
consulting engineer. With Allen on 




tile first, and succeeding flights, were 
Earl Ferguson, co-pilot; Mike Pavone 
and Bud Benton, flight engineers; 
W. C. Lundquist and Frank J. Wie- 
gand, Wright Aeronautical Corpora- 
tion. Wellwood Beall, Boeing project 
engineer, also accompanied this crew 
on much of the preliminary testing. 

Specifications on the 314 as supplied 
by the manufacturer iollow: 

Engines . . . Four Wright twin-Cycluncs 
Propellers.. Hamilton-Standard Hydro- 

Wing span 152 ft 

Length 109 ft 

Over-all height 284 ft 

Hall beam 124 ft 

Draft 4ft <m 

Wing area 2867 sq ft. (not including 

sponsons) 

Incidence ... 44 deg. 

Dihedral 4j deg 

Wing chord — 

root 29 ft 1 in. 

Aspect ratio 8.05 to 1 

Weights 

Bare 41.680 lb. 

Empty 48,727 lb. (as 74 passenger 

day-plane) 

Gross 82.500 lb. 

Wing loading 288 lbs /sq ft. 

Power loading 13 75 Ibs/b p. 

Top speed 200 nvpjt 

Cruising speed. . 150 m.ph. (sc 10.000 ft 

altitude (Sti 50% power 
Range.. 2400 mi. with 10,000 lbs. payload 
against 35 m.p.h. head wind with 40 
minutes reserve fuel 


Stalling speed 69 m.p.h. 

Take-off 60 sec,, full load 

Ceiling 24,000 ft (absolute) 








Tail Span 
Beam of Hull 
Forebody Lcngih 
Afterbody Length 
Dead Rise 
Wheel Thread 
Wheel Ba-e 


.12 ft. 6 in 
. . .45 in. 
.14 ft Oir. 

."..15° 
.21 ft. 6 in. 

9 ft. 3 in 


Wing tact Aileron .\ h tit;. 

Flap (2) 

Aileron (2) 


Rudder 

Total Vertical Tail Nuria. . 

Subduer (2) 

Klevator (2) . 

Tab (2) .83 sq.it 

Total Horinmul Tail Surface. 27.50 sq ft. 


. 1 M sq ft 
,26.50 sq ft. 
, 13 46 sq.ft. 
. .9.70 aq.fl. 
955 sq It. 
19.25 sq.lt 
.15.00 sq't 
.11.65 «j ft 





Useful Load 601) lb. 

Weight Empty 1,600 lb. 


Left: Tho bow end of the hull showing 








Brewster XF2A-1 

Navy Orders 54 Single Sealer Fighters 


P RODUCTION HAS HfcKN STARTED b.V 

the Brewster Aeronautical Corpo- 
ration on the XF2A-1 Single Seater 
Fighter, an order for 54 having been 
placed by the Navy at a total cost 
of $1,910,395. This ship is the sec- 
ond experimental airplane of all-metal 
monocoque construction buill by 
Brewster for the Navy. 


The XK2A-I equipped with liy 
draulicallv operated flaps and retract- 
able landing gear. Like the earlier 
Navy ship it is powered by a Wright 
Cyclone engine. Cowling is quickly 
removable for ease of maintenance. 
Because of Navy restrictions, perform- 
ance figures have not yet been released 
by the manufacturer. 


Baggage 75 lb. 
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5 ^ /&zp/aM£ emi. in 

PAN AMERICAN AIRWAYS' 
BOEING 314 

fxnv&ied' FOUR 1500 H.P. 

WRIGHT CYCLONES 


Six thousand horsepower, consisting of four 1500 H.P. 
Wright double-row' Cyclones, power each of the giant new 
Boeing 314 Flying Boats now being built for Pan American 
Airways trans-Atlantic and trans-Pacific routes. 

These huge Boeing Clippers, with comfortable sleeping 
quarters for 40 or day travel accommodations for 74, have 
an estimated top speed in excess of 200 miles per hour and 
a cruising range of 4,000 miles. 


Pan American Airways will use the new Boeing 314-Type 
Clippers on their proposed Atlantic route from New York 
to Europe and on their Pacific routes from California to 
China and to New Zealand. 

The Boeing 314-Type Clippers, each weighing 82,500 
lbs., are the largest airplanes ever built in America. It is a 
fitting tribute that they are equipped with Wright double- 





Engines using Mica Aviation Spark Plugs by 



standard equipment 


THE B<3 CORPORATION 

Contractors to the United States Army and Nary and Aircraft Engine Builders 

136 WEST 52nd STREET, NEW YORK, NEW YORK 
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Crankless Engine 

Unconventional type designed by Heraclio Alfaro, and built 
in cooperation with the Indian Motorcycle Company, shows 
promise in M.I.T. tests 


T he engine tested at the Massa- 
chusetts Institute of Technology 
in the presence of John H. Geisse of the 
Department of Commerce of the United 
States on May 16th, I93S, was a four 
cylinder, crankless, two stroke cycle, 
double opposed piston, fuel injection 
spark ignition, liquid cooled aircraft 
engine. It has a bore of 2)8 inches 
and a double stroke of 3$ inches. Its 
displacement is 157 cubic inches and 
its output is 115 horsepower at 2,000 
R.P.M. 

The engine has its cylinders parallel 
to the shaft and can be built on an 
eight cylinder execution by grouping 
the cylinders closer together. The 
weight of this engine dry is 240 
pounds. The cylinders, however, 


of c 




This design lends itself very well to 
larger power plants and designs have 
been prepared for power plants up to 
2,000 horsepower at 1,075 R.P.M. The 
calculated weight of such power plants 
is substantially under one pound per 
horsepower. The size of this engine 
is substantially smaller than that of in 
line V engines of modern design and 
one-half its horsepower. 


Tests of fuel consumption have been 
made also and readings as low as 
.435 pounds per brake horsepower hour 
have been obtained, without serious 
attempt to lower them further for the 
time being. This is due to the fact 
that the compactness of the compres- 
sion chamber and lack of hot valves 
allows a much higher compression 
ratio than is conventional. This en- 
gine operates satisfactorily with 72 
octane number fuel and a compression 
ratio of 9J to 1. The maximum cylin- 
der pressures go as far as 900 pounds 
per square inch. No signs of deto- 
nation have been observed under these 
conditions. The brake mean effective 
pressure obtained has been as high as 
145 pounds per square inch and since 
it is done on a two stroke cycle oper- 
ation it is equivalent to 290 pounds 
( Turn to page 73) 


lighter form in future designs. 

Previous tests with a single cylinder 
engine of the same design indicated 
that the speed of this engine can reach 
2900 R.P.M. with a corresponding in- 
crease in horsepower. 

Just as in the case of radial engine 
designs, the lightest weight of this 
type of engine is reached when a 
greater number of cylinders is em- 
ployed. In the light of the designs 
made, an eight cylinder engine of the 
same design can be built within 300 
pounds weight and if such an engine 
is rated at 2400 R.P.M. it is believed 
that its output would be 280 horse- 
power, resulting in the specific weight 
of slightly over one pound per horse- 

The diameter of this engine exclud- 
ing small protruding pipes and spark 
plug tips is 15J inches. Its dynamic 
balance is theoretically perfect, result- 
ing in very smooth operation. While 
this first engine built is liquid-cooled, 
designs have been prepared of air- 
cooled execution in a very practical 
and attractive manner. It is believed, 
however, that the liquid-cooled engine, 
in spite of the addition of a radiator 
will be much more attractive. For 
instance, for the contemplated eight 
cylinder engine discussed above the 
weight of the radiator required will be 
approximately sixty pounds, which 
would bring its total specific weight to 
1.28 pounds per horsepower. 



D17 Beechcraft 

New Model Powered With 300 hp. Jacobs Engine 


L ing in the intermediate power 
and weight classification be- 
tween the E17B (285 hp.) and the 
D17 (450 hp.) models is the new F17D 
Beechcraft recently announced. Power 
plant is the Jacobs L-6, seven cylinder 
engine rated 330 hp. for take-off and 
300 hp. at 3700 ft. Gross weight is 
3,550 lb. and useful load, 1,395 lb. 

Equipment includes either the Cur- 
tiss-Reed fixed pitch metal or the 
Hamilton-Standard controllable pitch 
propeller. Constant speed equipment 
also can be supplied. Standard gaso- 
line tank capacity is 77 gallons but 
additional capacity up to 124 gallons 
can be supplied. 

Fuel consumption is 17 gal. per hour 
at 210 hp. An allowance of 3J gal. is 
deducted for warm-up and climb to 
cruising altitude and a reserve of 45 
min. fuel (at 210 hp.) is available at 


all ranges specified. Reserve supply 
increases range 132 miles. Range and 
payload for various fuel capacities: 


124 1,120 385 

Performance as furnished by the manu- 
facturer is as follows: 

Cruising speed (fixed pitch pro- 
peller 177 m.p.h. 

Cruising speed (controllable pro- 
peller) 182 m.p.h. 

Landing speed, sea level 46 m.p.h. 

Rate of Climb, sea level . . 1,300 ft per min. 
Service ceiling (fixed pitch pro- 
peller) 18,000 ft 

Service ceiling (controllable pro- 
peller) 20,000 ft. 
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Appointment 

Hanson joins staff of Radio Navi- 
gational Instrument Corp. 

Announcement has been made of 
the appointment of Malcolm P. Han- 
son, formerly in charge of technical 
work at the Radio Test Section of the 
Naval Research Laboratory, as vice- 
president in charge of engineering and 
production of the Radio Navigational 
Instrument Corp. of New York. Mr. 
Hanson is widely known for his long 
career in the Naval radio service. He 
accompanied Admiral Byrd to the 
Antarctic in 1928, where he was in 
charge of communications and radio 
measurements. 


Crystal-controlled Set 

Learadio markets a new receiver 

Learadio, Roosevelt Field announces a 
new. receiver, Model R3AB, designed 
for use in the bands from 200 to 400 
kc., 670 to 1750 kc. and 2900 to 6500 
kc. Like the Lear radio compass, the 
receiver is divided in two sections, one 
containing the antenna, oscillator and 

ond detector and audio amplifier cir- 
cuits. By thus separating the tuning 
functions from the amplification and 
detection functions, a considerable sav- 
ing in size and weight is obtained. 


Power is obtained from a 230 volt, 
100 tua. dynamotor. The total battery 
drain, at 12 volts, is 2.9 amps, a low 
enough value so that the entire re- 
ceiver may be operated in emergency 
from a dry battery supply, for a total 
of at least five hours. 

Crystal control of the beat oscillator 
frequency is available on any fre- 
quency throughout the tuning range 


New Lear Crystal-controlled Receiver 


of the receiver, although the degree of 
readability is such that crystal control 
is an advantage principally on the 
higher frequencies. The crystal re- 
ceptacle is mounted directly on the 
front panel. The total weight of the 
entire unit is 10 pounds, 8 ounces. Re- 
ception of cw signals is available on 
a model containing a beat oscillator. 


Metcalf— M.I.T. 

Progress reported on new blind- 
landing system 

For many months it lias been ■'off- 
the-record" information that Irving 
Metcalf Qf the Bureau of Air Com- 
merce and the staff of M.I.T. have 
been developing jointly a new system 
of instrument landing which differs 
markedly from all previous systems. 
Now it appears that the work is near- 
ing completion and a report is pending. 

The system is based on the fact that 
if the pilot can see three fixed points 
on an airport, lie can make a landing, 
regardless of the visibility of other 
points. In the Metcalf-M.I.T. system, 
a transmitter is set up on the airport, 
and the location of the transmitter is 
revealed in the plane by one of three 
spots on the fluorescent screen of a 
cathode-ray tube. Two other spots on 
the screens are obtained electrically 
from a Sperry artificial horizon. As 
the plane flies in for a landing, its re- 
lation in space with respect to the 
transmitter continually changes. It is 
the function of the instrument landing 
system to follow the change in the 
apparent position of the transmitter 
and to present it to the pilot in such a 
way that he “sees" the location of the 
transmitter on the airport surface in 
relation to the horizon. By employing 

sible to follow a flat glide path, an 
improvement over the curved paths 
' produced in other systems. 

The original plan was to use infra- 
red (invisible light) rays as the trans- 
mitting medium from transmitter to 
plane. This method is still being in- 
vestigated. but a more immediately 
practical solution seems to be the use 
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of the extremely short micro-waves 
(less than one-half meter wavelength) 
and to employ a transmitting technique 
announced recently by Professor W. L. 
Barrow of M.I.T. This technique 
permits the establishment of an ex- 
tremely narrow beam of waves, by 
projecting them from a horn-shaped 
"antenna". Prominent in the develop- 
ment program, in addition to Mr. Met- 
calf and Prof. Barrow have been Prof. 
C. S. Draper of the Aeronautical De- 
partment of M.I.T. and Prof. E. L. 
Bowles, Director of the Round Hill 


Announcement 

Air - Track has new position 
finder on the market 

A mechanical position einder, in- 
tended for use in connection with radio 
compass direction finders, has been 
announced by the Air-Track Manufac- 
turing Corp. of Washington, D. C. 
The finder is based on the design of 
Horace Stark, Penn Central Airlines 
pilot. As shown in the illustration, it 
consists of a circular holder in which 
is inserted a map on which are marked 
the locations of radio range stations. 
Each map covers an area about 520 
miles in diameter, so that all the prin- 


cipal airways of the country can be 
covered on 16 maps. The accuracy of 
the map markings is assured, since 
they are reproduced photographically 
from standard flying maps. 

The outer rim of the holder con- 
sists of three separate rings. The two 
inner rings are marked with the points 
of the compass. Within each of the 
rings is held a disc on which arc 
marked parallel lines. I he discs are 
rotated liv means of knobs geared to 
teeth on the edges of the discs. The 
disc.- are transparent so the intersec- 
tions of the parallel lines are clearly 
visible. Over the uppermost disc is 
placed the map, also transparent. 

In operation tile map is liued up with 
respect to the compass course then be- 
ing. flown, using the indication of the 
magnetic or gyro compass. Then, 
using the radio compass, separate 
bearings are taken on two radio bea- 
con stations located within the area 
covered by the map. Using the knobs, 
one disc containing parallel lines is 
rotated until it is lined up with the 
bearing of the station beard, using the 
pointer at the center of tile system of 
lines. Tile other disc is similarly lined 
up with the other station. Then the 
intersection of the two lines passing 
through the station locations, or the 
nearest interpolated lines, gives the 
position of the plane at the time tile 




bearings are taken. The device elimi- 
nates the need of any calculations, and 
is arranged so that it can he operated 
with one hand if necessary. 

For flying over off-airwavs terrain, 
a special transparent disc is supplied 
to which the required station locations 
can be transferred in pencil from ex- 
isting maps. This disc may be erased 
and used over again an indefinite num- 
ber of times. The accuracy of the 
position finder depends only on the 
accuracy of the maps and of the bear- 
ings from the radio direction finder. 
Under ordinary conditions positions 
with two to five miles of the actual 
position may be obtained. It is impor- 
tant that the bearings on the two sta- 
tions be made as quickly as possible, 
so that they correspond to one point 
of the map. For this reason, a rotat- 
able loop installation is desirable for 
use in connection with the position 


Demonstration 

Simon Radioguide seen in flight 
lest at Floyd Bennett 

Your editor was the guest of Mr. 
Simon and Mr. Reed of Radio Navi- 
gational Instrument Corp. on June 3, 
when he was given a very convincing 
demonstration of the Simon Radio- 
guide, a cross-loop direction finder de- 
scribed recently in these columns. The 
equipment was that installed in Major 
Max Flcischmann’s Lockhcad Electra, 
flown by Harry Ashe. In a flight from 
Floyd Bennett out over station 
WEAF, and then over to Newark, 
the instrument showed conclusively its 
ability to distinguish both direction 
and sense, as well as approximate dis- 
tance, with a minimum of attention 
from the pilot. 
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"AMERICAN "HAS FIOWN 
DEPENDABLE GOODRICH 

Safety Dominates Every American Airlines’ Operation 


250 MI1I10N MILES WITH 
AVIATION EQUIPMENT! 
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Hydraulic Filters 

Cuno makes new application ior 
landing gear and flap systems 

Filters for hydraulic flap and land- 
ing gear operating systems of both 
the direct acting or accumulator types 
arc now offered by the Cuno Engi- 
neering Corp. These filters are of the 
disc type which has been made by 
Cuno for the machining tool industry 

Disc type Auto-Klenn filters are ap- 
plied in a variety of ways. They may 
be placed in the suction lines to the 
pressure pump, the discharge of the 
pump, in the control circuit oi an ac- 
cumulator system, or on the return 
lines. A number of factors determine 
the choice of filter location. Of pri- 
mary importance is accessibility. The 
filter must be so located that the handle 
may be turned by the pilot, or engi- 
neer officer, while the plane is in flight. 
If this is not done an automatic means 
of doing this (such as the Cuno Hy- 
draulic Motor Head) must be pro- 
vided. Filters on the suction side of 
hydraulic pressure pumps can be light 
weight since they do not need heavy 


housings, but they must be designed 
with care, as the suction of such pumps 
must not be loaded to the point where 
cavitation can occur. The filter ele- 
ment of a pressure side filter may 
safely be made smaller, but the weight 
so saved may be lost due to the neces- 
sity of a high pressure housing. Con- 
trol circuit installations are not ordi- 
uarilv recommended, because large 
flow rates may call for a large filter, 
and the pump circuit is not protected. 
Return line installations may have 
light weight, low pressure housings, 
but they do not afford the protection 
at the point where it is needed. It is 
impossible to get a general rule as 
to which location is best, each location 
must be considered individually on its 
merits, all other factors being con- 
sidered. — Aviation, July, 1938. 


Free for Pilots 

Is the Kollsman Altitude Tem- 
perature Computer 

The Kollsman Instrument Com- 
pany (80-08 45th Avenue, Elmhurst, 
X. Y.) offers free to any airline pilot 






or executive one of their new Altitude 
Computers. This device is a simple 
card and rubber band scale arrange- 
ment that gives true altitude corre- 
sponding to the indicated altitude for 
all air temperatures. 

The purpose of this ingenious in- 
strument is to emphasize the differ- 
ence between true and indicated alti- 
tude for various temperature condi- 
tions which may be as much as 20 
per cent. This correction must be ap- 
plied to all altimeters regardless of 
the temperature errors of the instru- 
ment.— Aviation. July 1938. 


15 Ton Beaching Gear 

Made by Kenilworth to Launch 
Boeing Clippers 

When the new Boeing Model 314, 
first of six built for Pan-American 
Airways, was launched in the Du- 
wamish waterway recently, it rolled 
down an inclined track and into the 
water mounted on the newest and big- 
gest beaching gear unit yet developed. 
Twelve of these beaching gears are 
being built for Boeing and Pan Ameri- 
( T urn to page 47) 




Every purchaser of a new Cub 
airplane is entitled to a free flying 
course, including dual flight in- 
struction by a Government li- 
censed instructor. Get a new Cub 
for only $425 down . . . and learn 
to fly your own plane without pay- 
ing a cent for dual instruction. See 
the new Cub at your dealer's and 
ask for a free flight demonstration. 


low PRICES 

CUBTRA.NER *425 
CUBSPORT * 4 6 5 

ClIB S EAPLA N E J 5 



TAKE YOUR CHOICE.' 


For more than six years Cub airplanes have been pow- 
ered by the dependable Continental A-40 engine. How- 
ever, with the introduction and approval of the Cub with 
50 horsepower, the high performance of this popular 
ship is greatly enhanced — quicker take-off, faster climb, 
more speed. Now, in addition to the regular 40 horse- 
power models, the Cub is available with the following 
50 horsepower engines : 

CONTINENTAL "50" 

FRANK LIN "50" LYCOMING "50" 

LENAPE "50" MENASCO "50" 


FREE.' i ., PIPER AIRCRAFT CORPORATION 



COUNT THE CUBS 

THE WORLD'S FASTEST SELLING AIRPLANE 


AVIATION 



7 forf YOUR NEW LIGHT-PLANE CAN BE 

"PcrusenjzcL 13lj Xq<xn7uriq'' 



JLycoming’s latest addition to a famous line of aircraft 
engines known the world over for outstanding reliability 
in Military Trainers, Private and Commercial Airplanes. 


AVIATION MANUFACTURING CORPORATION 

Lycoming Division 

WILLIAMSPORT, PENNSYLVANIA 


. ontmuea ;rom page 

can by the Kenilworth Motor Truck 
Corporation, of Seattle, Washington. 
Each unit weighs 15 tons and has 
eight huge wheels for use on ramps. 
Twenty-two feet long and sixteen feet 

tankage to provide approximately 2000 
lb. excess buoyancy. Provision is 

to release the Clipper plane being 
launched. To assure rigid support of 
the 82,000 lb. Boeing flying boats, the 
beaching gear is constructed by elec- 
trically welding the entire frame into a 
single rigid steel unit. Approximately 
175 lb. of General Electric type W-20 
electrodes were used in the fabrication 
of each gear. In tests it was found 
that the gear was so rigid that, with 
41 tons load, no corner of the gear 
could be lifted more than A ia out 
of line without lifting the entire side 
of the gear. — A viation, July, 1938. 


Standby Generator 

By Caterpillar, finds airport ap- 
plications 

The “Caterpillar” D8800 diesel 
electric generator set, manufactured by 
the Caterpillar Tractor Co., Peoria, 
HI., is finding application as an emer- 
gency lighting plant at airports. At 
the Syracuse Airport, Syracuse, N. Y., 
one of these units, equipped with an 
automatic cutover to the auxiliary unit, 
has repeatedly demonstrated, in tests, 
its ability to maintain airport lighting 
without interruption in the face of 
complete failure of the normal power 
supply. This service is absolutely es- 
sential during night landings of large 
transport planes, when sudden failure 
of the power supply, with consequent 
loss of major flood lighting units, 
might cause the pilot engaged in land- 
ing serious trouble. — Aviation, July, 


reduced as much as 80 per cent 
through use of the LOK-SKRU fast- 
ener. One man alone, with a special 
tool, can quickly apply LOCK-SKRU 
fasteners. Metal gauges from .01 to 
.185 are handled by LOK-SKRUS in 
three sizes. — Aviation. July 1938. 


Light Plane Tail Wheels 

Three Types Offered by Uni- 
versal Alloy Products 

Three types op tail wheels for light 
aircraft have been announced by the 
Universal Alloy Products Co., of 
Lancaster, N. Y. The H-60 is an all- 
metal assembly attaching to the con- 
ventional spring-leaf skid. It is non- 
swivelling and has an alloy hardened 

Hyatt roller bearings. Total weight 
is 2 lb. Type H-3 is designed to pro- 
vide complete maneuverability for light 
aircraft. It has a 6x2 in. tire mounted 
on a fully swivelling fork with sealed 
Swivelling mechanism slightly damp- 
ened to prevent loose action in flight. 
This model is easily installed on any 
plane equipped with a spring leaf type 
skid. Type "H-2” is very similar to 
the H-2 except that it is designed for 
attachment to the Aeronca K only. A 
complete line of hardened alloy tail 



Lok-Skru Fastener 

Dill Device reduces labor as 
much as 80 per cent 

Developed with the cooperation of en- 
gineers of the Douglas Aircraft Com- 
pany, and approved for certain aircraft 
application, the Dill LOK-SKRU 
Fastener, manufactured by the Dill 
Manufacturing Company, Cleveland, 

tion trade. Applications include the 
attachment of nacelle, wing, and other 
fillets, interior upholstery panels, de- 
icer shoes, door frames, miscellaneous 



eluding No. 117, 
for the Piper Cub 
craft.— A viation, 



James Remlnd-O-Clock 


Remind-O-Clock 

It remembers so you can forget 

Shh 1 Here’s an item that this editor 
needs in his office the worst way. Ah 1 
How many, many things we have 
“forgotten to remember” ! But if we 
had a James Remind-O-Clock, manu- 
factured by the Remind-O-Clock Corp., 
San Francisco, Calif., we could go 
on back to sleep and let the clock 

was written. According to the makers 
there is no item of human activity 
which cannot profit from the use of 
the unique Remind-O-Clock, and they 
must be right because we note from 
their literature that this clock is 
already in use in every state in the 
union, and the District of Columbia. 
In the latter location it is used to 
remind Congressmen when a session 
terminates so they can wake up and 
go home. In other places it is used 
by hotels, hotels, hotels and hotels, also 
air lines, cab companies, aircraft fac- 

homes. homes, etc. This astonishing 

may be set to remind you as many as 
forty-eight times a day. It is manu- 
factured in two models, one of which 
is equipped with a buzzer and red 
light signal. You can shut the buzzer 
off at will, but the red light stays on 
until the clock personally sees you get 
up and go do whatever it was you 
were being reminded about. The 
other model has an electrical outlet 
into which small electrical appliances 
may be connected. — Aviation, July, 
1938. 




Going Plates In 1938? 

Then Let This 
FREE BOOK 
Help You 



Mail this Coupon at Once ! 



Forward MARCH In 
Your Flying Career . . 
with A VIA TION and 
this 128 page, 
practical book 




KOLLSMAN MAGNETIC COMPASSES 



KOLLSMAN 


KOLLSMAN INSTRUMENT COMPANY 

INCORPORATED 

8008 FORTY- FIFTH AVENUE, ELMHURST, N. Y. 


PRECISION AIRCRAFT INSTRUMENTS 





obtaining 
your A’T'C' on 
your new Model J-3 
powered with the 

r ontinental 

A-50 Engine 



Examine these 
McGraw-Hill Books 

for 10 days on approval 
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Commission Law Wins Long Battle 

(Story on page 53) 






SPOT LANDINGS 







Aeronautics Law 

(Continued from page 53) 

ministrator within the Authority as 
follows: 

Sec. 301. The Administrator is empo 
ered and directed to encourage and fosl 
tho development of civil aeronautics a 
air commerce In the United States, a 
M ainvnys. landing areas, and other 
air navigation facilities. The Administra- 
tor and tho Air Safety Board shall coop- 
erate with the Authority in tho admlnlstra- 
t,O S V an ?0? nf ,°aT i ?^ t Administrator is 
powered to designate and establish < 
airways and. within the limits of avail: 
appropriations made by the Congress. (1) 
to acquire, establish, operate, and maintain 
gaUon ‘radllltlM M 3) “to cha« S “uch“a^r»“ ys 
and arrange for the publication of maps or 
- utilising tho facilities and 


aircraft 'engines, propellers 5 , appliances) 
and aircraft fuel and ol^ required In the 

shall 'be carried in flight ; 

(6) Reasonable rules and regulations 
governing, ^in the Interest^of ^safety, the 


provide adequately for safety In air 

tlon, and Identihcation of. aircraft. In- 
cluding rules as to safe altitudes of fljght 


An outstanding feature in the new 
tw is the creation of a safety board, 
s follows: 


efesUiblish, SUSM 1 J&i&X 
le or In part, air navigation faclllties^at 
landing area approved P for y such fnstallntlon. 
operation, or maintenance by the Adminis- 
trator; and (4) to provide necessary facili- 
ties and personnel for tho regulation and 

mTO.' 10 " ° f ^ r (c7‘ m Th”°AuSiorVy lr sh > nTi 
through tho Administrator, make a fteid 
!!?¥.? presen?*to* the* S Con C gresH f n^ffi 
thnn- February 1. 1939, definite recommen- 
dations (1) as^to whether the Federal Gov- 


wsgi 

Government shall soTthrticipate. 

Most important provision of the new 
law for air transport operators is the 
inauguration of a system of Certificates 
of Convenience and Necessity. Accord- 


The certificates as issued will specify 
in great detail the routes over which 
a carrier can operate and the condi- 
tions under which he must operate. It 
provides also that operators who were 
engaged in air transportation on or 
before certain dates automatically be- 
come eligible to receive certificates 
without further evidence of ability to 
perform satisfactorily over the routes 
they have been using. 

The authorisation of the Authority 
to take over the functions now exer- 
cised by the Bureau of Air Commerce 
are contained in section 601 as follows: 


scrlb ;;f s&TSSffiif 

consSfct?on IS "ar 

craft.^alrcra'ft e 

infe? 
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inspection, servicing, and ovorhaul : and 
(C) In tho discretion of tho Authority, 
the periods for. and the manner In, which 
such inspection, servicing, and overhaul 

examinations' 1 ProvlBlon^^ror 
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Guy Vaughn, C-W president, has an- 
nounced the addition of two new vice- 
presidents to the officers of the Curtiss- 
Wright Corporation; Edward E. 

Juan’ Trippe of* Pan" American* Air- 
lys, served in naval aviation during 
the War, was later in charge of sales 
he Mack Truck Corp. William F. 
Goulding has been with Curtiss-Wright 
since 1929 and was vice-president of 
Curtiss-Wright Export before its ab- 
sorption. Goulding has spent almost 
twenty years in the export field. 


her of 2 Uic m Soard r inay U bo appSntirt'to 1 ”™ 
coed himself. The Board shall annual] 

No member of the Board shall liavo an 
pecuniary interest in or own any stock I 
or bonds of any civil aeronautics enterprisi 
Section 702 outlines the duties of th 
safety board as follows: 


) Make rules and regulations, 


& 


governing notlKcation ana report t 
dents involving aircraft: 

(2) ^ Investigate such accidents^ and^ro- 
tions, and circumstances relating ’to each 
accident and the probable cause thereof; 

(3) Make such recommendations to tho 

» Uy s,aar\'S,d%rm°?n The tutu 

^ (5) Assist ^tho^ Authority ^ln aacertaln- 

ronco’of? aS?dents > by' mvesUga'ting^uch 
complaints Hied with the Authority or 
tho Board, and by conducting such spe- 
cial studies and Investigations, on mat- 


AVIATION BOOKS 

In Tabloid Review 


Elementary Airplane Structural 
Analysis by Graphic Methods, by 
James P. Eames; Aviation Press, San 
Francisco, Cal.; 1938; 180 pp. (type- 
written and offset, paper cover, 
spiral binding) ; $3. 

It is a pity that this effort couldn’t 
have been a better one, for the sub- 
ject holds considerable interest for 
students of stress analysis everywhere. 
But there are enough engineering 


spection to suggest that a 


soon carried well beyond his depth. 

Practical Aeronautical Engineering, 
by Willis L. Nye; Aviation Press; 
San Francisco; 1938; 187 pp. and 
index (typewritten, offset, paper 
cover, ring binding) ; ?4. 




CHIEFw/SCOUT 

• O.K.’d by pilots everywhere the 
new “Chief” anil “Scout” are winning 
America. Comfortable . . . safe . . . de- 
pendable . . . these big new Aeroncas 

age automobile. 

The Aeronca “Chief.” powered with the 
New Franklin, Menasco or Continental 
SO H. P. engine — is outstanding for quick 
take-olf, rapid climb, high top speed. 

It “lops” at 100, yet lands at the amaz- 
ingly low speed of 32 miles per hour. 

No other airplane offers as many 
advantages at such low cost as does the 
Aeronca “Scout.” Powered with either 
the Continental A-40 or Aeronca 40, 42 
or 45 H. P. engine, it is the plane for 
the man interested in economy plus 


Greater VALUE in AERONCA 


'I, cit’d cabin floor. 
■ compartment, 
baggage capacity. 
tg tab. 

fly it "hands off." 

cabin. 

Distributors Attention! 

cd for Arkansas, Mississippi, North- 
ern Texas, South Carolina, Tennes- 
see, Virginia and Eastern New York 
State exclusive of greater New York 
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AIR 

TRANSPORT 

INDICATOR 

June 1. 1938 

115.8 

Which is the ratio of the revenue 
passenger miles reported by the Air 
Transport Association as carried by 
all domestic airlines during Hay 
1936, to the corresponding figure 

For the fifth consecutive month 
the Indicator stands well over 100. 

133.414.134; 1938—148,478.240, up 


LOGGING THE LINES 

Air Transport Drift Sights 
h y DAN SAYRE— 



How does your air line stand in the box score? 


with the air line statistics in the May 
15 Bulletin of the Bureau of Air Com- 
merce. You know, the ones giving the 
mileage and traffic results for each air 
line's 1937 business. Before we knew 
it, we had a big bundle of sheets all 
covered over with tables and listings. 
Here are a few of them for what they 
might be worth. 

Listing the domestic mail lines in 
operation all twelve months by Miles- 
Flown the tables comes out like this : 



This seemed to show an astounding 
co-relation among all departments. Was 
everything as uniform as it seemed? 
We tried it another way. Dividing 
Passenger-Miles, Express-Pound-Miles 
and Mail-Pound-Miles by the Mileage- 
Flown for each line we came out with 
a sort of imaginary average load thus: 



This showed up a great deal more 
spread between the big lines and the 
smaller ones, but again the variation 
was a lot more uniform than one 
might have thought. Bearing in mind 
the type and size of plane used by the 
different operators, load factors over 
the air map must fall pretty close to 

So we tried one more method — in 
average income per mile. We estimated 
4.5 cents per passenger mile, taking 
into account that the Bureau figures 
include all dead-heads. Mail pay came 
after some simple dividing. Once more 


We find pretty general uniformity 
within each equipment group also some 
pretty wide divergences. Pay per 
pound-mile carried is put in just for 
the sake of argument — if you feel like 
arguing; 



You can throw away all air mail maps 

that are more than a few days old. 
Since last we went to press, the Post 
Office has (1) Awarded the Phoenix 
to Las Vegas route to TWA, (2) The 
Jacksonville to New Orleans route to 
National Airlines, (3) The Tampa to 
Memphis route to Eastern. The Post 
Office has also advertised for bids on 
the much-battled-ovcr Houston to 
Brownsville, Texas route; readvertized 
for bids on the Minot to Bismark route 
which recently drew no bidders; read- 
vertized for bids on the Witchita to 
Pueblo route after throwing out all 
three recent bidders on technicalities. 
It likewise sought and received ICC 
approval for Penn-Central's bid for 
the Detroit to Sault Stc. Marie route 
after throwing out another bid. 

Lag Entries: The WPA announces it 
has spent *80,522,277 on 1,164 airport 
projects, as of March 1 . . . The 
CWA and the FERA spent $24,000,000 
on similar work . . . The P.O. has 
awarded United a fourth air mail 
schedule between Chicago and Salt 
Lake and TWA a fourth mail schedule 
between New York and Kansas City. 
That should boost United’s income 
$300,000; TWA’s income about $150,- 
000 per year without additional ex- 
penses to either . . . American has 
plunked out some $50,000 for twelve 
new air conditioning units to keep their 
flagships nice and cool this summer no 
matter how long or hot the stop. Three 
were tried out experimentally last year 
. . . TWA’s weather boys, headed by 
Ed Minser, played host last month to 
the American Meteorological Society, 
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PROPELLERS 

MARTIN l66 BOMBERS 





150 Curtiss Feathering Propellers have been ordered 
during recent months for use on Wright Cyclone-powered 
Martin Bombers. Curtiss propellers, electrically operated, 
provide precise constant-speed and selective pitch control. 

CURTISS PROPELLER DIVISION 
CURTISS-WRIGHT CORPORATION 

BUFFALO NEW YORK 





Lockheed 12’s serve the transportation needs of the Maharajah of 
Jodphur and the Maharajah of Jammu and Kashmir. With all the 
world to choose from these two princes of India selected Lockheeds 
for unequalled, luxurious high-speed travel. 


LOCKHEED AIRCRAFT CORP., BURBANK, CALIF., U. S. A. 

New York 614 Chrysler Bldg.»Chicago,2353 Field Bldg.*Dallas,Love Field 



MgZSgr*. 


AIRLINE INTERVIEWS 



ilii 


onto that business angle. All Farring- 
ton claimed he had brought to his job 
was a feeling for what made good 
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BOEING 314 — Pan America's 74 passenger 
Transatlantic Clipper — marks an important milestone in 
Aviation History. The completion of this giant ship is a living 
testimonial to American engineering skill, and a notable achieve- 
ment for Boeing Aircraft Co. and Pan American Airways. 
Pesco takes pride in the part it plays in this great achievement. 


PESCO Products on the BOEING 314 include- 



Mill 








ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 


BRIDGEPORT, CONNECTICUT 







The Hydroxnatic quick-feathering propeller is now in regular 
use by American and United Air Lines . . . the first feathering 
propeller to go into scheduled air line service. It is also in 
quantity production for Pan American Airways, Northwest 
Airlines, TWA, Trans-Canada Air Lines, British Airways, and 
for the United States Army Air Corps. 

In addition to the advantages of quick-feathering, the 
Hydromatic propeller provides greater pitch range for nor- 
mal operation. Its basic design incorporates the proven 
hydraulic principle and the same rugged construction that 
have helped to make Hamilton Standard propellers the most 
widely used item of aviation equipment in the world. 


... 




★ 'A' ^ Use of Stearman Primary Training equipment in the exacting pilot 
training program of the United States Navy is a valid endorsement of the 
serviceability these planes provide. The Navy, like the U. S. Army Air Corps, 
the Philippine Army Air Corps, die Argentine Naval Aviation Service and the 
Brazilian Army Air Corps, finds Stearman trainers particularly suited to the 
early training that develops skillful pilots for high performance tactical aircraft 
and large four-engine bombers and clippers. 

* 0 * 


AVIATION 


Compact Maintenance 

( Continued from Page 25) 


a height that it is easily worked on 
from floor level. The propellers can 
be rotated for checking valve clear- 
ances by removing a board cover from 
a narrow pit in the floor. 

Our engine shop is divided into two 
sections; one for the overhaul of the 
engine and nacelle, and the other for 
all engine accessories. 

Quite a novel dolly was designed in 
the engine shop for handling these 
engine nacelles while they are being 
assembled, disassembled or in storage 
after run in. This dolly consists of a 
horizontal oblong frame mounted on 
tour casters so that it is easily moved. 
To this horizontal frame is mounted a 
vertical frame on which are four 
lugs, spaced the same as the Lord 
mounts on the airplane firewall, to 
which the nacelle is fastened with 
pins. The vertical frame is hinged 
just above the horizontal frame, and 
can be folded so that the nacelle and 
engine crankshaft can be set in a 
vertical position. This nacelle dolly 
is universal, and has many uses. For 
example, when an engine nacelle is re- 
moved from the airplane for overhaul, 
it is attached to the nacelle dolly with 
the attaching frame vertical, and 
nacelle in a normal position. After 
being wheeled into the engine shop 
the oil tank and lines, and all rear 
mounted engine accessories are re- 
moved. The mounting frame is then 
hinged back so that the nacelle and 
engine crankshaft are vertical. In 
this position the engine is completely 
disassembled, the parts being placed 
on movable racks and sent to the 
cleaning department. 

The nacelle mount is left attached 
to the dolly and all necessary repairs 
made. With the nacelle mount still 
in the same position as when the 
engine was disassembled, it is ready 
for the installation of a freshly over- 
hauled engine. The overhauled en- 
gine to be installed is lifted from its 
assembly stand by a hoisting eye 
screwed to the nose of tile crankshaft. 
The engine assembly stand is rolled 
away and the dolly with nacelle mount 
wheeled beneath the suspended engine. 

It is then lowered into and attached 
to the mount ring. While in this posi- 
tion the exhaust stack and all air 
induction tubes are installed, and then 
the nacelle mount is hinged back to 
its normal position with mounting 


frame vertical, and crankshaft hori- 
zontal. All rear accessories and oil 
tank plumbing are now intalled. The 
nacelle is then wheeled out and re- 
moved from its dolly and installed on 
the test stand for run in. After being 
run in, it is removed from the test 
stand and again attached to the 
nacelle dolly and placed in storage 
until it is needed for installation. 

The test stand on which the engine 
nacelles arc mounted for run in has a 
fire wall equipped with Lord mounts, 
Cannon plugs, and controls, just the 
same as the fire wall on the airplane. 
It is also equipped with battery, gen- 
erator control box, standard set of 
engine instruments and controls, so 
that the operator has complete control 
and check on the operation of the 
engine while it is being run in. Nec- 
essary graduated tanks are installed 
in order to get correct reading on 
fuel consumption. It is on wheels, and 
is towed out well away from the shop 
and offices, so that the noise is never 
objectionable. 

While operating older equipment 
previous to the purchase of our pres- 
ent Elcctras, it was the thought of the 
men in our instrument shop that it 
would be possible to eliminate failures 
and also get better service out of 


per square inch pressure in the four 
cycle execution. During the tests, oil 
consumption as low as .015 was ob- 
tained in spite of several oil leakages 
which will be remedied in a second 

It is believed that the weight of 
power plants of this design will not 
exceed 70-75 per cent of conventional 
radial engines of the same power, and 
thus far evidence has been obtained 
to fully substantiate this statement. 
These figures will include radiator and 
cooling liquid in the liquid-cooled 
executions. 

Measurements were also made of 
the heat rejected through the cooling 
jackets resulting in readings equiva- 
lent to 40 per cent of the brake horse- 
power. This is unconventionally low 
and is approximately 8 of the rejection 


the flight instruments if they were 
checked for calibration at closer regu- 
lar intervals. With this thought in 
mind when our Electras were ordered 
from Lockheed, we had them group 
the flight instruments on a separate 
panel in the center and attached di- 
rectly to the main panel. All connec- 
tions to these instruments in the back 
of the panel arc grouped in such a 
way that they are easily connected or 
disconnected. The instrument depart- 
ment keeps a spare flight panel in 
stock, serviced and ready to use. 

At every regular 80 hour check, the 
flight panel is removed and the spare 
panel installed. The removed panel 
is taken to the instrument shop and 
all instruments checked for calibration. 
If found out of calibration or any 
strange noises are noticed in the 
gyro instruments, they are removed 
from the panel for overhaul, and are 
replaced by spare instruments held in 
stock. The serviced flight panel is 
then returned to stock, ready for in- 
stallation in the next airplane when 
it comes in for its regular service check. 

In case of reported inaccuracy of 
any instrument in the flight group 
while a ship is making a regular 
flight, the spare panel is installed in 
the airplane when it makes its regu- 
lar stop at St. Louis. It is possible 
with this installation, as it is made, 
for two men to exchange flight panels 
in ten minutes, and the airplane con- 
tinues its regular flight on schedule 
without a mechanical delay. 


observed in engines of the four stroke 
cycle variety. 

The reasons for the low weight of 
these engine designs lie in the com- 
pactness, die great specific output, and 
the lack of a great number of highly 
stressed moving parts. Its low heat 
rejection is responsible in part for 
the low fuel consumption obtained and 
for the small size required for a radia- 
tor when liquid-cooled. 

In this development great credit 
must be given to the staff of the 
Engine Laboratory of the Massa- 
chusetts Institute of Technology and 
particularly to Professors C. F. and 
E. S. Taylor in charge of that De- 
partment. Designs were prepared un- 
der their guidance and their assistance 
is considered one of the main factors 
in the success of this development. 


Crankless Engine 

( Continued from page 39) 
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Hydromatic Propeller 

( Continued from page 29) 


board side in the dome G, through 
ports K and J, into the oil supply 
pipe D, and back into the engine 
lubricating system. As the piston 
moves out, the blades move to a higher 
pitch, and the motion is finally stopped 
by the rotating cam coming against an 
adjustable mechanical stop (not shown 
in the sketch) set for the fully feath- 
ered position of the particular blade 
design being used. With all motion 
stopped and the feathering pump still 
functioning, the feathering oil pressure 
builds up until it reaches 400 pounds 
per square inch, at which point a pres- 
sure cut-out switch opens the electrical 
circuit operating the pump by de-ener- 
gizing the solenoid holding the cock- 
pit solenoid switch in. With the 
blades feathered, engine rotation is 
stopped and consequently the blade 
centrifugal twisting moment and en- 
gine oil pressure have dropped to zero, 
and the blades remain in the feathered 
position. The feathering takes an av- 
erage of 9 seconds. 

To unfeather the blades, the pump 
is again started and permitted to build 
up a pressure greater than 400 lb. per 
sq.in. simply by physically holding the 
cockpit solenoid switch closed (see 
Fig. 2). At approximately 500 to 600 
lb. per sq.in. pressure, the force at Q 
at the base of the distributor valve 
in the propeller is great enough to 
force the distributor valve out, com- 
pressing spring R, and the valve moves 
toward the position shown in the bot- 
tom view of Fig. 1, disconnecting the 
engine oil system from the dome. The 
oil from the pump starts to fill up the 
dome on the outboard side of the pis- 
ton through ports S and K as the dis- 
tributor valve moves out, and this oil 
starts pushing the piston in, unfeather- 
ing the blades. The oil on the inboard 
side of the piston is forced through 
F and J into the engine. 

The unfeathered propeller in an air- 
plane moving through the air starts 
to windmill. When the engine reaches 
a reasonable r.p.m., the cockpit sole- 
noid switch is released by the pilot. 
The propeller continues to windmill, 
cranking the engine, and it is thus 
possible to start the engine running 
again. The moment the feathering 
pump stops, the spring in the cut-out 
valve in the governor disconnects the 
feathering pump line from the pro- 
peller and places the governor back 
into the system, and the propeller runs 
again at the speed for which the gov- 


ernor is set by the pilot in the cockpit. 

The Hydromatic propeller during 
normal constant speed operation re- 
quires two simultaneous sources of oil 
supply, one being oil from the constant 
speed control booster pump and the 
other being oil under normal pressure 
from the engine oil system. Referring 
to Fig. 1, oil from the constant speed 
control pump A is permitted to enter 
the hollow drive gear shift B of the 
governor and thence to the propeller 
shaft when the engine is turning faster 
than the speed for which the governor 
is set by the pilot in the sockpit. Gov- 
ernor oil is thus metered at the top 
port of the drive gear shaft, and 
enters the rotating propeller shaft by 
means of the oil transfer rings C. It 
then follows the same path described 
above, for the oil during the feathering 
operation, to the inboard side of the 

At the same time, oil from the en- 
gine lubricating system under normal 
engine oil pressure enters the propeller 
mechanism through the supply pipe D 
in the center of the propeller shaft, 
and reaches the outboard side of the 
piston through ports J and K. 

The governor oil pressure builds up 
until it exerts a force greater than the 
sum of the forces which oppose motion 
of the piston outward into the front 
of the dome. These forces are: 

1. Engine oil pressure times the ef- 
fective piston area. 

2. The net blade twisting force con- 
sisting of the blade centrifugal 
twisting moment modified by the 
aerodynamic twisting moment. 

3. Friction of the moving parts of 
the propeller mechanism. 

The net blade twisting force is 
transmitted from the blade gear seg- 
ment L to the rotating cam M, and 
through the cam rollers N acting in 
the slots of the rotating cam, to the 

The blade centrifugal twisting mo- 
ment is a moment acting on the pro- 
peller blade around its longitudinal 
axis in the direction of a decrease of 
blade angle. It is the result of a 
force couple consisting of the result- 
ants of components of centrifugal 
force acting on the mass of the pro- 
peller blade on either side of the 
blade's longitudinal axis. The aero- 
dynamic twisting moment is usually 
opposite in direction to the blade cen- 
trifugal twisting moment, being caused 
by the position of the resultant center 
of pressure of the airfoil section of 
the blade in front of the center of rota- 
tion of the blade (the blade's longitud- 
inal axis). In normal level flight this 


aerodynamic moment is relatively smalt 
in magnitude. 

When the governor oil pressure 
builds up to a value of force on the 
piston just greater than the sum of 
these three forces, the piston starts to 
move out toward the front of the 
dome, and engine oil in front of the 
piston is displaced back into the en- 
gine lubricating system. This outward 
movement of the rotating cam in- 
creases the pitch of the blades and 
the engine speed is thus slowed down. 
As the engine slows down to the speed 
for which the constant speed control 
is set, the pilot valve in the governor 
descends to the position shown in the 
top section view of the governor in 
Fig. 1, thus shutting off the top port 
of the drive gear shaft and cutting off 
the supply of governor oil from the 
booster pump to the propeller. The oil 
under pressure from this pump, of 
course, then goes through the relief 
valve back to the engine, and the 
propeller runs on speed. 

Should the engine r.p.m. fall below 
the speed for which the governor is 
set, the pilot valve in the governor 
descends still further, opening the bot- 
tom of the drive gear shaft to drain. 
Engine oil in the dome at the out- 
board side of the piston is always, 
during normal propeller operation, 
under pressure from the action of the 
engine oil pump. This pressure acts 
as i f a spring were placed between the 
outer end of the piston and the front 
of the dome, the spring, however, hav- 
ing the unusual characteristic of ex- 
erting a constant force regardless of 
the amount of its compression. The 
blade centrifugal twisting moment, 
aided by this “spring” force, moves the 
piston inward overcoming friction and 
the back pressure existing in pushing 
governor oil back through the gover- 
nor to drain. As the pitch of the 
blades thus decreases, the engine speed 
picks up and the pilot valve in the 
governor is raised, closing off the 
drain through the drive gear shaft just 
as the engine reaches the speed for 
which the governor is set. 

It should be noted that the relief 
valve in the governor is so inter- 
connected with the engine oil system 
that the relief valve is held closed 
by the force of the relief valve spring 
plus the engine oil pressure force on 
the relief valve, whatever this may be. 
Thus, the effect is to provide a maxi- 
mum pressure differential across the 
propeller piston equal to the relief 
valve spring setting, and the effects on 
the operation of the propeller of varia- 
tions in engine oil pressure in any one 
engine or between engine types are 
eliminated. 
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Reflecting the greatest engineering effort ever 
directed to building a vehicle for land, sea or 
air, the DC-4 takes its place as Sovereign of the 
Skies. With new comfort, speed and safety, for 42 
passengers and crew of five, this world's largest 
commercial land transport represents the pooled 
experience of Douglas and five major airlines. 
Douglas Aircraft Co., Inc., Santa Monica, Calif. 
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RESIN - BONDED 

AIRCRAFT PLYWOOD 


• • • MADE WITH 


EXECUTIVE OFFICES: 616 West 46th Street. New York. N. Y. 


UNITED STATES PLYWOOD CORPORATION 


A KEEN SENSE 
OF RESPONSIBILITY 

WELDWOOD AIRCRAFT PLYWOOD is 
manufactured at our Algorna, Wis. plant 
by an organization with more than 50 years 
experience in the production of fine ply- 

Our skilled craftsmen have handed down 
their priceless experience from father to 
son since the very beginning of the aircraft 
industry in the United States. This knowl- 
edge, coupled with the scientific control 
of modern precision machinery, yields an 
unassailable technical product in a field 
where reliability is of first importance. 

WELDWOOD is manufactured from log to 
finished product by one organization em- 
ploying skilled northern workmen, every 
step in production under direct, unified 
control. 

WELDWOOD is available in hollow-core, 
light-weight construction, ARMORPLY 
(metal-covered panels), flat sheets in any 
size, thickness or construction and in sheets 
curved or formed to specifications. 


BRANCH OFFICES AND WAREHOUSES: 
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EQUIPPED WITH MACWHTTE 
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A milestone in the history of heavier-than-air craft 
is the new Douglas DC-4! Today the aviation 
industry . . . and its suppliers . . . salute this new giant 
ship. It combinesspeed, safety, and comfort in flying 
undreamed of a few years ago. 

•HI-FATIGUE' CABLE ON CONTROLS 
The Macwhyte Company is proud of the part their 
cable plays in the everyday operation of this new 
sky liner. Connecting the all -important controls are 
Macwhyte Hi -Fatigue Cables. As modem, as reli- 
able, and as smooth in operation as the ship itself. 

More manufacturers and airlines today are using 
Macwhyte “Hi-Fatigue" Cable and Tie-Rods than 
ever before. They must be sure of the equipment 
they buy; that's why they choose Macwhyte. 


MACWHYTE AIRCRAFT CABLES 


MACWHYTE TIE RODS 

ie Tie Rods like Macwhyte Aircraft ■ ss 

MACWHYTE COMPANY 





AIRCRAFT CABLES 




5261 WEST SAN FERNANDO ROAD, LOS ANGELES, CALIFORNIA 
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PRECISION BEARING 


I 

CLIPPER 

314 


THE GIANT 

BOEING 



T be NORMA- HOFFMANN line of to! distinct series 
and over )000 sizes affords PRECISION BEARINGS of 
time-tested reliability — for enables (including super- 
chargers), engine accessories, control apparatus, in- 
struments, radio equipment, cameras, and landing field 
equipment. * * * * Write for the Catalog. Let our 
engineers work with you. 


This 41-ton giant of the air — the largest 
airplane ever built for any of the world’s air- 
ways — marks another milestone in aviation 
progress. Built for trans-oceanic passenger 
service, it naturally incorporates all that has 
been proved dependable in aviation’s past 
experience. * * * * Therefore, as would be 
expected — based upon performance records — 
NORMA-HOFFMANN PRECISION BEARINGS 
are used at many vital points throughout the 
ship — in the controls, and in the Sperry, Pio- 
neer and Kollsman instruments. * * * * “ Where 
the hearings must not Jail " — on land, at sea, and 
in the air— NORMA-HOFFMANN is the choice 
of engineers, designers, builders and owners. 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 




I n 1910, flying over a city in 
an airplane came under the 
heading of “Hazardous.” Itwas 
believed that heated air cur- 
rents from the streets might 
cause disaster. 

But Robert Latham, a 
Frenchman, quelled all doubts 
by soaring over the city of 
Baltimore, Md., for almost an 
hour on November 7, 1910, and 
captured the prize of 35,000 


offered by the Baltimore Sun. 

Thus was disproved the “city 
hot air” theory, and today air- 
mail and passenger planes fly 
over every city in the country. 

From the time the Wright 
brothers, with a small gasoline 
engine, furnished an effective 
power-weight ratio, engineers 
concentrated on improving 
engines and fuels so that avia- 
tion could continue to do the 


“things that couldn’t be done.”" 
But the job is not finished. It 
may never be, because research 
admits no limits. Ethyl engi- 
neers are working continuously 
with aviation engineers in the 
development of fuels and en- 
gines that will play a major part 
in establishing new world rec- 
ords that are to come. Ethyl 
Gasoline Corporation, Chrysler 
Building, NewYork, NewYork- 









“DEPENDABLE ROMEC FUEL PUMPS: DC-4 



In choosing ROMEC Fuel Pumps exclusively This exclusive adoption of ROMEC Fuel 



ROMEC PUMP COMPANY . . ELYRIA, OHIO - U. S. A. 



Greater Safety . . . Faster Opening 
No Blanketing ... No Fouling . . . 
No Snaking . Greater Wearing Comfort 

SWITLIK 


SAFETY CHUTES 



SWITLIK PARACHUTE & EQUIPMENT CO. 

S. BROAD & DYE STS TRENTON, N. J. 



ON AMERICA'S 
LARGEST AIRPLANES 
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DIES - JIGS - FIXTURES - SPECIAL MACHINERY 


7 Ae j. C. ULMER CO. 


1791 E. 38th St., Cleveland, Ohio 


B*A*30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 

WELLINGTON SEARS COMPANY g SA 


When you want ]Vi e n 

put your advertising for them on 
the same basis as other publicity. 

If you want competent and efficient executive# 
or assistants, experienced in the field served by 
this journal, you will naturally find the keenest 
and most progressive men m the industry 

get their attention through a Position Vacant 
advertisement or possibly find the man you want 
among the Position Wanted advertisers in 

AVIATION "CLASSIFIED” 



DART MANUFACTURING CORPORATION 

POUT COLUM-BUS CO LU M S U S„OfH O 
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AVIATION EQUIPMENT St EXPORT • INC. 
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CRYSTAL CONTROLLED RECEIVER 


T HE R3AB Receiver has proved to be the finest air- 
craft receiver on the market, regardless of price. It 
is the first crystal receiver which can be plugged in for 
any frequency. The R3AB has a wide range of flexi- 
bility. It combines in one unit a beacon, broadcast and 
communication receiver; covers the 200 to 400 KC low 
frequency hand, the 670 to 1750 KC broadcast band 
( which takes in most of the entertainment broadcast band 

and includes the 1600 to 1700 KC police frequency 
band ) . The communication hand covers 2900 to 6500 KC. 
The tuning section is separated from the amplifier sec- 
tion. This has reduced the size and weight of the tuning 
unit and has eliminated all remote control apparatus, 
tuning heads, mechanical shafts, etc. These improvements 
have reduced weight, bulk and cost and insure better 
resettability. 


The R3AB Receiver is guaranteed to equal or better the following perform- 
ances: Sensitivity — better than 2 microvolts for 50 milliwatts output at all 
frequencies. Signal to noise ratio — better than 10 to 1 at all frequencies at 
rated sensitivity. Selectivity — 10 to 15 KC band widths at 60 DB down. 
Power output— -500 to 1000 milliwatts. No overloading occurs up to 2 volts 

A special feature of the R3AB Receiver is the crystal holder plug provided 
on the face of the receiver with a crystal switch. This allows crystal locked 
reception of any frequency on any of the three bands. 

The total weight of the entire unit is 12 pounds, including cables. 





• Ask for further information on the items illustrated 
as well as the Learadio ARC5 Radio Compass and 
Direction Finder. May we suggest that whatever your 
requirements for aircraft communication or direction 
finding equipment, you investigate the LEARADIO 
line before deciding. We carry a complete line of 
tuning units, insulators, wire, switches, relays, etc. 


Engineering, installation and Service on all Irpet of aircraft radio 

LEAR DEVELOPMENTS 

ROOSEVELT FIELD ,MORPOBATE ” MINEOLA? L L> jy_ Y 

Export Dept., 17 Stale Street. \e,e York. N. Y. Cable Address: I.EARVEI.OP 
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P roducts — Services 



Planes, Engines and Parts For Sale — Products — Services 
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RYAN is the only commercial flying school in 
America which offers its students a fleet of mod- 
ern, metal ships. Eight of the eleven planes used 
for student training at the Ryan school are the 
latest Ryan S-Ts and Ryan S-Cs, none of which is 
more than two years old. 


Tandem seating (Ryan S-Ts) similar to 
military trainers. 


AVIATION SCHOOLS 


Ryan S-Ts with 125 h.p. engines are the same as 
the ship in which Tex Rankin won the Interna- 
tional Aerobatic Contest in 19J7. The Ryan S-C 
is the new 3 -place cabin plane first displayed at 
the Chicago Aircraft Show and accepted as the 
industry’s most modern medium sized cabin ship. 

Ryan S-Ts and Ryan S-Cs include these modern 
features: 

Metal construction similar to modern transports. 

Low wing design similar to modern transports. 

Flaps and tabs similar to modern transports. 


Unsurpassed vision. Cruising speeds 127 to 
13 5 m.p.h. Top speeds up to 150 m.p.h. 

Consider carefully the type of equipment in 
which you will learn to fly. No flying school can 
be called modern that is not using late type modern 
equipment. Compare the equipment at Ryan with 
that offered at other schools and learn why stu- 
dents prefer Ryan School of Aeronautics with its 
modern facilities, friendly, capable instruction, 
direct affiliation with extensive aircraft manufac- 
ture and ideal location in San Diego with the great- 
est annual flying of any city in the United States. 
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IS-WRIGHT TECH GRADUATES WORKED ON THE DC-4 


^ MORE CURTISS-WRIGH 

Ma. ^banaid ^boualai If 

PRESIDENT OF THE OOUGLAS AIRCRAFT CO., SANTA MONICA, f CALIFORNIA VI/ 

Semi IN A LETTER TO MAJOR C. C. MOSELEY hX/j 


/Vo ItiiflteA. compliment can he paid GuotUi- li/'utf/tt ^JecU and iti ^/laduatei W/ 
— no* U. tUene. any lutjlieA. cui/ItMitif. t/tan Mo. /bonylcA-. L\l VJ 

Curtiss-WrigM Tech is APPROVED by tho U. S. Government, ACCREDITED by the Stats Board (AlAl 

o< Education, ENDORSED by tha Aircraft Industry and oHori specialized training only in L\l/f 

AERONAUTICAL ENGINEERING OR MASTER MECHANICS M 
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BENDIX-SCINTILLA 

Aircraft Magnetos 
have flown 
300,000,000 miles 
with America's airlines 


One thing about Bendix-Scintilla 
Aircraft Magnetos — they have 
"flight experience." Actually, these 
unexcelled magnetos have flown 
more than 300,000,000 miles with 
America's airlines. This means surely 
that they have had "what it takes." 
In military and private service their 
record is equally distinguished. 

SCINTILLA MAGNETO CO., INC. 
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There’s plenty of room 
for it in your plane, too! 

Designed and priced specially for private flyers, 
Western Electric’s 25-A Midget Transmitter measures 
only 716" x 5"x 4%"— will fit easily in the cockpit of 
your plane. 

It is low in cost — simple to control. Multi-frequency — 
transmits on any desired private flyers’ or airline fre- 


quencies. Built-in relay permits use of a single antenna 
for transmitter and any receiver — plenty of "distance” 
for all private flyers’ requirements. 

Weight, complete, only 25 pounds, including audio- 
power unit, control unit, microphone and cable — de- 
signed to fit the instrument panel layout. Your plane 
manufacturer or local aircraft service organization can 
install it easily. 

For more details, write to Western Electric Com- 
pany, Dept. 319 A, 195 Broadway, New York, N. Y. 



Western Electric s ~ 


TWO-WAY AVIATION RADIO TELEPHONE AND TELEGRAPH EQUIPMENT 






For NINE CONSECUTIVE YEARS, users of Kendall 
Oil have won more prizes at the National Air Races than the users of all other oils combined. Such 
a record proves conclusively the dependability of Kendall Oil. It is significant that when Mr. Fuller 
stopped at Kansas City in his Bendix dash, he found it necessary to add only 3 quarts of Kendall Oil 
after five hours of 272 M. P. H. flying. Kendal! Oil is refined by special processes 100% from Bradford 
Pennsylvania Crude, the world's choicest. It comes to you in individually numbered, refinery-sealed cans, 
which protect its quality from contamination. It is available at most airports throughout the country. 


KENDALL REFINING COMPANY, BRADFORD, PENNA. • KENDALL REF. CO. OF CANADA, LTD., TORONTO 
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Warner engine with 
Eclipse type Y150 starter 


The recent purchase of twenty-three Fairchild "24" air- 
planes by the United States Bureau of Air Commerce, is 
the more gratifying to all concerned because of the unu- 
sual amount of investigation and analysis which preceded 
the selection. Among the Eclipse products which will share 
this exacting service are Eclipse Electric Starters. No 
finer evidence of keen engineering discrimination could 
be found, than time -proved Eclipse starting equipment. 

ECLIPSE AVIATION CORPORATION 

(Subsidiary of Bendix Aviation Corporation) 

EAST ORANGE, NEW JERSEY 


